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| First | Algebra and Statistics 


Unit One : Real Numbers. 


Unit Two : Relation between 
Two Variables. 


Unit Three : Statistics. 


b 
Unit Four : Medians of Triangle — Т 
Isosceles Triangle. "ЧЇ 


Unit Five : Inequality. 


D и 


The notes found at the margin 
of some pages in geometry and 
referred to by (Ж) are theorems 
and corollaries have been 


studied before 


1 Real Numbers 


ШЕШ Lessons of the unit: 


1. The cube root of a rational number. 


2. The set of irrational numbers Q b Use your smart 
3. The set of real numbers R - Ordering numbers in IR phone or tablet 
to scan the OR Code 
4. Intervals. and enjoy ES 
5. Operations on the real numbers. watching videos. i Г d 


6. Operations on the square roots. 
7. Thetwo conjugate numbers. 

8. Operations on the cube roots. 

9. Applications on the real numbers. 


10. Solving equations and inequalities of the first degree in one variable in R 


ШЕШ Unit Objectives: 
By the end of this unit, student should be able to : 


* recognize the cube root of a rational number. 

• find the cube root of a rational number. 

* recognize the set of irrational numbers. 

* represent the irrational number on the number line. 

* recognize the set of real numbers. 

• perform the operations on the intervals. 

• perform the arithmetic operations on the real numbers. 


* solve equations and inequalities of the first degree in one 
variable in R 


e perform the operations on the square roots and the cube roots. 
• recognize two conjugate numbers. 


* apply what he studied in the real numbers to find the volumes 
and the areas of some of the solids. 


| The cube root of a rational number 


і Remember the square root of the perfect square rational number 


The square root of the perfect square rational number (a) is the rational number whose 
square equals (a) 


The symbol | means the positive square root of a number 


For example: 


Notice th 
The two square roots of 
the rational number » each 
of them is the additive 
inverse of the other and 
their sum = zero. 


25 has two square roots which are 5 and – 5 


Because : (5)2 = 25 › (-5)-25 


and we write [25-5 »-[255-5 » 2125225 


41624 , -T162-4 › +{їб=+4 
C {о = 0 . negative number is meaningless 2 а? = lal 
For example: 


{з -13123 » C6? =|-6|=6 


* Sometimes » you need to factorize a number to its prime factors to facilitate finding its 
square root » then you take a factor from each two equal factors » then the product of these 


taken factors is the square root of this number. 
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= Lesson One 


For example: 44113 ð 
441 = 3x9 х 7x7 ) 
V MV 147 | 3 à 
You can use your calculator 
441 = 3 S 7 add 7 ) [7] to check your answer. 
=21 тү? 


| The cube root of a rational number 


* The product of a number by itself three times is the cube of that number. 


For example: 64 is the cube of 4 because 4 x 4x 4 = 64 


* The reverse of finding the cube is finding the cube root. 


* Finding the cube root of a number is finding another number if multiplied by itself three 


times » we get the first number. 


For example: 4 is the cube root of 64 because 64 = 4 x 4x 4 


-Definition 
The cube root of the number “a” is the number whose cube equals a 


* The symbol | - (read as “the cube root of ”) is used to designate the cube root. 


For example: designates the cube root of 64 


* The cube root of a positive number is positive and the cube root of a negative number is 
negative. 
ie. The cube root of any number has the same sign of this number. 


і inding the cube root of a rational number (representing а perfect cube) 


* The perfect cube rational number is the number which can be written as a cube of 
a rational number i.e. (rational number)? as the numbers : 8 22? » –27 = (- 3)? 


* The cube root of a perfect cube rational number is also a rational number. 
For example: 18 = 25 Y-27= -3 

* Ifa number is not a perfect cube » then you indicate its cube root by using the cube root symbol. 
For example: The cube root of 4 is [а because 4 is not a perfect cube. 

a =a For example: *[53 = 5 > үС57- 5 


3 n 3 6 
"Та" =a where n EZ For example: Тав =а?= а? 
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UNIT 


1 


* You can use factorization to find the cube root of a perfect cube number » as in the 


following example. 


Example Щ 


Solution 


Find each of the following : 
ШЕРТ 23 | zt 
125 


1 4 216=2x3=6 


3 [64 2x2 
3 40.064 = 3 —— = 
1000 2х5 
TAT 
= 15 =04 


E2 
BD 
кл 
1 

64 


N e o 
кә кюю кә гю ыы 
Sa 


Example И Choose the correct answer from those given : 


а M XL 


12 


(а) 125 (b) 25 
2 {+-Ү-в= P 

@-4 @)-2 
3 dc7? ANC = Mx 

(8)- 14 (b) zero 
4 ҥх={4 then X = <... 

(2 (4 


(5)-25 


©4 


125 | 5 
25 |5 Ө 
SA 


Lesson One 


@x Ox? 


Solution 1 (d) The reason : (- 5)? = – 125 
(©) The reason :'[4 —[-822—(-2) 242-4 
3 (d) The reason : (7 [C 75 2 7-(-7) 27 «7214 


[е] 


4 (с) The reason : Гра 


5 (d) The reason : x^ = x? 


Complete the following : 
(1) Y5 =... 
(4) If x =6 sten xe 


Solving equations in Q 


* If “a” is a perfect cube number » 


aa ее 


©x* Ox 


. X=2 =8 


EE xS 


x22 


2. (X73 = x® 


Final answers 
Of try by yourself 
questions 
are at the end оғ, each 
lesson to check 
your answer, 


3 
then the equation : X? = a has a unique solution in © » which is а 
qi а 


For example : 


3 
* The equation : X 3 = 8 has a unique solution in Q which is 18 =2 
* The equation : X 3 = 9 has no solution in © because 9 is not a perfect cube. 


Example 
1 40X?-1-2- 136 


Solution 1 -- 40x3-1=—136 


г. 40 X? =- 135 
ЧО S f 
„Х%=-% 
= 8, 
Say) 


Solve each of the following equations in Q : 


2 (у 2) 2-343 


г. 40 X3=- 13641 


x32-135 
40 

27 

y z3|-£- 
AX 8 


13. 


UNIT 
E 


2 v (у– 2) 2-343 
Taking the cube root of each side : 


NG-25 заз CIC 


лу=-Т7+2 зму=-5 


TRY 


wv yourself 2 Find in Q the S.S. of each of the following equations : 


(1) 27x3-2=62 (2) 6x-3»-2-26 


Remember that 
* Тһе volume of a cube = the edge length x itself x itself 
* The area of one face of a cube = the edge length x itself 
* The lateral area of a cube = the area of one face x 4 


* The total area of a cube = the area of one face x 6 


For example: If the volume of a cube is 8 cm? » then : 
* The edge length =8 = 2ст. 
* The area of one face = 2 x 2 = 4 cm? 
e The lateral area = 4 x 4 = 16 cm? 


* The total area = 4 x 6 = 24 cm? 


Example Щ Find each of the following : + 

1 The length of the inner edge of a vessel in the shape of a cube if 
its capacity — 8 litres. 

2 The radius length of a sphere of volume iW TT cm? 
Knowing that : The volume of the sphere — i лг 


where г is the radius length of the sphere » Jt is the ratio between the 


circumference of the circle and its diameter length. 


3 The diameter length of a sphere of volume equals 38808 cm? (a = 2) 
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Lesson One 


Solution  .. The capacity of the vessel = 8 litres = 8 x 1000 = 8000 cm? 
-. The inner edge length = 8000 


| = 20cm. Xy: Remember that 


á 1 litre = 1000 cm? 
2 + The volume of the sphere = 3 лг 


4 beta 36 


-. The radius length of the sphere = 3 cm 


E ine 9261 | 3 
‚4 A. 422 3. 3087 je 
23 TF = 38808 F х 22 r = 38808 vla 
343 | 7 
4188. 8ш 5 rus 21 S 
2.88 r = 38808 ~. P = 38808 x 21 ке je 
7 7 


3 
г. D = 1 s rz 0261 | 
FS TK S2Lcm: 


-. The diameter length = 21 x 2 = 42 cm. 


" 3 
Notice that : You can use the calculator to find y 9261 directly. 


TRY 


3 (1) Find the length of the inner edge of a vessel in the shape of a cube 
with capacity equals 27 litres. 


(2) Find the length of the diameter of a sphere of volume 36 7t cm? 
(Knowing that : the volume of the sphere — 4 л г) 


the end j " 
ofeach lesson, | -wo9(Z) wena 
" al € 
raid by cz — 
yourself questions in 917 (V) 6(8) r в) 


the same form. 


f yasinok Aq A Jo 7] 
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The set of irrational numbers Q 


| The sets of numbers 


You had studied before the following sets of numbers : 

* The set of counting numbers : C — {1 2,3,4, x 

* The set of natural numbers : N= 1o 9152535 2 =CU {o} 

* The set of integers :Z= d :35251505-15-25-35 zi 
* The set of positive integers : 2, = {1 22935 AN zc 

* The set of negative integers : Z_= B 15-25-3, a 


e The set of rational numbers : Q= {в:аЄ7 sbEZ »bz0} 


Examples of rational numbers : 2 > -1 »Zero »3 »—5 50.2 525% >... 
Notice that : Q 
CCNCZCQ 


The opposite figure shows that. 


Prelude 


* You studied before that a rational number is the number that can be written as = where a and 


b are integers and b #0 » and the set of rational numbers is denoted by Q 
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Lesson Two 


* Based on the previous » you know that : 


All integers 
are rational numbers 


For example: 
3 isa rational number 
because it can be expressed 


All decimals 
are rational numbers 


For example: 


2.5 is a rational number 
because it can be expressed 


зоб 2555 15 4, (50 
as сого oF... аз 10-99 OF sZ or Be or... 
The cube root of a perfect cube 


All percentages 
are rational numbers 
For example: 
I5 % is a rational number 
because it can be expressed 


The square root of a perfect square 
rational number is a rational number 


For example: 


1 36 > се {009 are all rational 
numbers where 426-6 > EE = t 


4 ay ee 
*1 009 = 700 ^ 10 


rational number is a rational number 
For example: 

3 3 ay а ; 
18 > 1-64 > 1000 8'* all rational 
numbers where [8 = 25 Y -64=-4 


| Irrational numbers 


The square root of a rational number 
which is not a perfect square 
is not a rational number 


For example: 
2 ÉQ because there is no rational 
number whose square is 2 » 
so {2 cannot be written as b where 
a and b are integers »b #0 


The cube root of a rational number 
which is not a perfect cube 
is not a rational number 


For example: 
Ya 6 Q because there is no rational 
number whose cube is 4 » 
so а cannot be written as 2 where 


b 
a and b are integers » b #0 


Л is not a rational number 


(However кы +314. and 3142 are 
rational numbers ; each of them 


Other examples of numbers not rational 


{5 +1 21-47 > 247 > apc 


represents an approximating value of 7t) 


The set of irrational 
Notice that : 0 and © аге 


numbers is denoted by Q 
ie QNQ=Ø 


disjoint sets. 


EE адаш 1st الما ریاضیات (شرح‎ 


17 


UNIT 
к= 


fa) ={ах{а=а » where a >0 For example: (12) 234222 
Yay Max a ûla =a »where a€Q@ For example: (Wy AT -7 x[-12-7 


Example Ell Show which of the following numbers belongs to Q 
and which of them belongs to Q : 


1 {0.49 2 {0.064 3 {2 
«45 s 425 fis 
Solution 1 ..foa9=07= 7 0.49 EQ 
2 s-0064--04-- 4 "A-0064 EQ 
25. Ea 5: |25. 
3 497 G) =2 5 49 EQ 


a 


E EQ because there is no rational number whose cube 125. 


[25 ` 
29 Є9 


e 


3 3 
B | 25 +716 = 5 +716 °. There is no rational number whose cube is 16 


T Tega 5 (5 Пе) о ifs (25+16) EQ 
1 Complete using one of the symbols Q or Q 
(1)3 e. (2) 45e (3)9 €... 
(4) Jo €. (5)-8є....... (6) {-вЄ ThE 
mean (8)4se.. mine 
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Lesson Two 


і Solving equations іп @ 


Example я If x €Q , find the S.S. of each of the following equations : 


с 32 2x3..4. 
1 x?-5 2x3=7 | & 2 × = ж 
4 64x?-2--29 5 (x?-10) 9? - 4) =0 
Solution 1 -: x?-5 E х= +15 Notice that : 

We used the concept of 
хасса {1s ? - s } the square root to find 
daz AU the value of X according 

„еы! Е „х= to the following remark : 
^ The S.S.= {7 } If X? =a s then X= +a 
„22459 olds „х= 4х5. 

3 چ‎ × =55 1 X= FE × 5 

222 х= [2 
X= 5 2 Х=+ 5 


4 v 64X3-2=-29 64 X? 2-29 «2 ^. 64 X° 2-21 
= 023127 RUE 
ыш: = раат кели 

2_3 22 e : E 
s-4€Q s-$1€0 2. The S.S. = Ø 


5 «(x?-10) 98-420 


„х?-10=0 o x3-4-0 10 Remember that 


For any two numbers X s y : 
2 
Xx =0 =4 If X y = zero » then 


x x=+fi0 | xz Х = zero or y = zero 


^ The ss.={ fio» -10 ү) 


TRY 


ty yourself 
(1)2x?-7-23 (2)4x*-5-3 
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| Finding an approximated value of an irrational number | 


If you use the calculator to find the values of some irrational numbers » you will find that : 


ie. The irrational number is represented by an infinite decimal and not recurring. 
And you can deduce an approximated value of the irrational number without using the calculator. 
For example: 


You can deduce an approximated value of the irrational number 5 as follows : 


+: 4 < 5 < 9 (notice that we chose 4 and 9 because each of them is a perfect square » and 
the number 5 includes between them) and by taking the square root for all the terms. 


—{4<{5 <9 2215 <3 


ie. T5 = 2 + decimal less than 1 
To find an approximated value of the number 5 » you search for the values 
of the following numbers : (2.1)? B (2.2)? and (2.3? 


> then you find that 


v484«5«529 ae 1 4.84 «5 « 5.29 322x«45«23 


We can say that 2.2 and 2.3 are approximated values of V5 and thus we can get more 
accurate values for the irrational number 5 and we can use the calculator to check the 
approximated value of the number 5 


| Each irrational number lies between two rational numbers. 


Example EJ Prove that : 
B 3 
1 з lies between 1.7 and 1.8 2 y 12 lies between 2.2 and 2.3 


Solution 1 .. (f3) =3 x (3-3. 07? = 2.89, (1.8) =3.24 
289 <3 < 3.24 210.9 «үз <13.24 2.17 <үз<18 
іе. үз lies between 1.7 and 1.8 


You can solve the problem using the calculator as follows ; 
32173 )717«173«18 


n12«Y3«18 [3 lies between 1.7 and 1.8 
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Lesson Two 


3 
2 c2) =V12 x412 x12 = 12» (2.2) = 10648 › 23? = 12467 
, 10.648 < 12 < 12.167 — 10648 «12 «12467 


3 
.. 2.2 <12 >23 


Rad 
i.e. 12 lies between 2.2 and 2.3 


You can solve the problem using the calculator as follows : 


3 
1 12 = 2.289 7 22«2289 «23 
3 
42:2: | 12«23 i Y 12 lies between 2.2 and 2.3 


TRY 


ЕЗ. L e 
Las (1) Find two consecutive integers such that) 13 lies between them. 


(2) Prove that : A7 lies between 2.6 and 2.7 


| Representing an irrational number on the number line | 


* If you draw the right-angled triangle ABC at B such that : 
AB = 1 length unit › BC = 2 length units » then according to Pythagoras’ theorem you find : 


(AC)? = (AB)? + (BC) = (1)2 + Q 2 14425 (A 
1 
~. AC =5 length unit. pe 
15 leng م‎ 


i.e. The length of AC represents the irrational number 5 
* If you draw the number line and you open the compasses with a distance equal to the length 
of AC and using O which represents zero as a centre and draw an arc cutting the number 


line at the point X on the right of the point О » then the point X represents the number 
5 on the number line. 


T 
о 
be o^ f= do 2I 96 
-45 45 


* And with the same length of AC sif you use O 
as a centre and draw an arc cutting the number line at the point Y on the left side of O » then 
the point Y represents the number —{5 on the number line. 


Each irrational number can be represented by a point on the number line. 
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UNIT 


If you draw the right-angled triangle ABC at B such that 
AB = 2 length units » AC = 3 length units » 

then (BC)? = (AC)? - (АВ)? = (3? - (2)? = 9-4 = 5 

ie. BC - [5 length unit» then you can use the length of BC 
to determine the point which represents } 5 or -15 


> 


— From the previous » we deduce that : 


use them to draw a right-angled triangle. 


To get a line segment with length that equals the irrational number a » we search for two 
numbers » the sum of their squares or the difference between their squares = a » then we 


The following figures can help you to get two numbers such that the difference between 


their squares equals the square of the irrational number. 


* То draw a line segment with length {3 length unit » 
then the length of one of the two sides of 
the right-angle = iL = 1 length unit. 
and the length of the hypotenuse — H = 2 length units. 
* To draw a line segment with length {5 length unit 5 


then the length of one of the two sides of 
5-1 


the right-angle — = 2 length units. 


and the length of the hypotenuse — i = 3 length units. 


* To draw a line segment with length {6 length unit » 
then the length of one side of the right-angle 


salp Я zu 9 
IR 25 length units. 25 
and the length of the hypotenuse = $ z 2 gel length units. ra 
icem A 2 ВО ОС 
| Generally | 
| То draw a line segment with length [a length unit where a> 1 
| » draw a right-angled triangle in which E aj 


the length of one side of the right-angle = = u length unit. 


2 2 1 length unit. 


and the length of the hypotenuse — 
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Example El 


Solution 


Lesson Two 


Draw a line segment with length {7 length unit » then use it to determine 
the points which represent the following numbers on the number line : 


117 B 31447 
42-17 5247 


Draw the right-angled triangle ABC at B such that : 


AB= IL —3 length units. ^ 
» AC - 1. = 4 length units. 
3 4 
»then (BC)? = (AC - (AB = 16-927 
.. BC ={7 length unit. B F T 


1 Using the compasses with a distance equal to the length of BC taking O 
as a centre » draw an arc to cut the number line on the right side of O at 
the point X » then X is the point which represents ^| 7 


о |X 
=< + = = + > 
d 2 4 wo | 2 M8 

17 


t2 


Using the same previous distance and taking O as a centre » draw an arc to 
cut the number line on the left side of O at the point Y » then Y is the point 
which represents the number -{т 


— EE. 
BA 2 4 se |! 2 $ 
2F 


3 Using the same previous distance and taking the point which represents 
the number 1 on the number line as a centre» draw an arc to cut the 
number line on the right side of the previous point at Z » then Z 
represents the number (1 +17) ^ 


hc re —— 
Ka 


-2 - zero | 2 3 5 
147 


4 Using the same previous distance and taking the point which represents 
the number 2 on the number line as a centre » draw an arc to cut the 
number line on the left side of this point at the point N »then N is the 
point which represents the number Q AT ) 


چ ج сешц‏ ےی 
tome. O 2 8‏ 2 .8 .4 
2-47 
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UNIT 
کے‎ 


5 Using the same previous distance and taking the point O on the number 
line as a centre » draw an arc to cut the number line on the right side of 
O at the point D » then taking D as a centre and with the same previous 
distance in the same direction» draw an arc to cut the number line at E » 
then E is the point which represents the number 247 


D E 
(— ч 
4 zo | 2/8 4 5N6 

{т 247 


! Remark 


In the previous example we can 


determine the point which represents 
the number [7 on the number line 

by drawing the right-angled triangle 
directly on the number line as in the H AA 
opposite figure. 1 


7 


Example H Find the length of the diagonal of a square whose area = 5 cm? 


Solution Let the side length of the square be L cm. 

2. The area of the square = L x L = L? cm? 

nL =5 ЕЛ L z4[5 cm. 

(Notice that : The square side length must be positive 


»soL equals [5 not -5) 


‘w А АВС is a right-angled triangle at B » E L B 
(from the properties of the square ABCD) 


2 (AC) = (AB) + GO? = (5 + (15 ) =5 +5 = 10 
SAC =J10 cm. 
-. The length of the diagonal of the square ={10 cm. 


Determine the point which represents the number 11 on the number line. 


"jresmo£ Áq ouruuojop [t | 


gismo&Kqeod(Z) ғ Е) 
°@ {DB 


06 08 ®0 09 dA 070 ot) oz О 


Jjesuno/ Aq Ay Jo ] 


24 


The set of real numbers R 
and ordering numbers inR 


The set of real numbers 


It is the set obtained from the union of the set of rational numbers and the set 
of irrational numbers. It is denoted by IR 
R 


ie. R=QU 0) (as shown in the opposite figure) 


* The opposite Venn diagram shows that : Set of rational numbers @ 


Зоре Set of irrational 


NCZCQCR 


and © CR 


D numbers 
Set of natural numbers 6 
N 


The following diagram shows the relation among the sets of numbers — — — —, 
that we studied till now : 


Real numbers IR 


| 
| 

| Irrational numbers © Rational numbers | 

| ema 1 =j 

| ( Integers Z | { Non integers | 

!= جڪ | 

| Natural numbers Negative integers 

— = =) Е 
( {0} ) ( Positive integers Z+ ) | 
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UNIT 
Е 5 


| Ordering numbers іп R | 


• Each real number is represented by a unique point on the number line. 

* The set of real numbers is an ordered set. 

* If the point representing the number X on the number i 
line lies on the left of the point representing the number 


y as shown in the figure » then X < y ory > X 


* Each real number represented by a point lying on the right side of the origin O is greater 
than zero » and all these numbers form a set called “the set of the positive real numbers” 
denoted by R, 


R,={X: XER X> zero} 


* Each real number represented by a point lying on the left side of the origin O is less than 
zero and all these numbers form a set called “the set of the negative real numbers” 
denoted by R_ 


R ={X: XER; X< zero} 


R. Zero R, 


Negative real numbers о Positive real numbers 


“КПК =6 
*R=R,U {0} UR_ 
* The number zero is neither positive nor negative. 
oR, U{O}={x:XER, x20} 
and it is called the set of the non-negative real numbers. 


eR U{o}={x:xXER>x<0} 
and it is called the set of the non-positive real numbers. 


* The set of real numbers without zero (The non-zero real numbers) is denoted by R* 


ie. R =R- [0] =, UR 
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Example El Arrange the following numbers ascendingly : 

75 [68 ›—{45 »-8 > 7 and - [32 

Solution - Arrange the positive numbers which are 75 »^/68 and 7 
v2 29 

$7749 «68 «75 2.49 <68 «75 

ie. 7 <68 <15 


* Arrange the negative numbers which are — 45 » —8 and – 32 
8264 
‚г 64< 45 < 2 .. 64 >45 >{32. 
n- 64 <-45 <-132 
ie. 8 <—145 <-132 


2. The ascending order is : - 8 » -1 45 »—132 57> [68 and 175 


Lesson Three 


| You сап use the calculator to get the solution by finding approximated values of the roots. — 


Example BH Write three irrational numbers included between 11 and 12 


Solution .. (11)? = 121 5 (12? = 144 


-. 125 » 126 and 130 are three integers included between 121 and 144 


©. 121 < 125 < 126 < 130 < 144 


sain < {125 < 1126 < 1130 < [144 


~. The required irrational numbers are : 12 , {126 апа {130 


(Notice that : There are other irrational numbers included between 11 and 12) 
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= 
21 
2 


Example H Find the S.S. in R for each of the following equations : 


13x?«1252221 3 lx?-8-28 32х2+6=4 
Solution 4 .. 3 х2 +125 =221 ..3 X?=221 -125 23х2=96 
g ×= 36 . X?=32 л х= +432 


.. The S.S. = [5/32 5-32 } 


2 v £x3-8=28 4x3 = 36 1. X3=6 x 36 
^ X? =6 x x=4216 3 Х=6 
<. The 5.5. = {6} 
3 -2x?«6-4 2x?z24-6 2x24-—9 
xi--$ Xx? x=t 4-1 


vY4-1€m.-(-1dm ..тһе$5.=@ 


Complete each of the following using one of the symbols > or < : 


(1) 42. E ln 1 (2) Lf Mec] (3) Yo ЖЖ 3 


«(9) <8 <E 
>(£) >) <W 
yosıno/ Aq Án Jo / 
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| Intervals 


Prelude Through your previous study » you knew different methods to express a subset 
of the set of natural numbers and a subset of the set of integers and you learnt 
how to represent them on the number line. 

For example: 


If X = the set of integers which are greater than or equal to — 3 and less than 2 


* Then you can express the set X by DISS IIIT SSI IIIS SD) 
the description method as follows : ————————- X= {a :a€Z,-9« a<2} | 
* You can also express it by listing 
method as follows : 


REE SE UO ЕЕ 


* The set X is represented on the number 
line as shown in the figure : ————————— — —» рео Е жю ЫШ | 
* And now the question is : Is it possible to use the same previous methods to express 
a subset of the set of real numbers and represent it on the number line ? 


Assuming that : K = the set of real numbers that are greater than or equal to — 3 and less than 2 


* You can express the set K by the description 
method as follows : > к= {а :aER >- 3 <a<2} KE 

* But it is impossible to express the set К by listing method because there are an infinity of 
real numbers existing between — 3 and 2 

* For the same reason » it is impossible to represent this set K by separate points on the 
number line as shown in the previous figure therefore we use another method to express 
a subset of the set of real numbers » which is the intervals. 


* In the following » we will show the types of intervals : 
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X = 
| First | Limited intervals 


n Closed interval 


The set [X: XER ,-3« Xs 2} expresses the set of real 
numbers which consists of the two numbers — 3 and 2 and 
all the real numbers included between them. 


Notice that : 
The smaller number must 


be written first when you 
write the interval. 


We denote it by and it is called a «closed interval». 


* It is represented on the number line as shown in the figure : 


-4-8 2 «zr | 2 3 4 
Notice that : -3€[-3 52] : 263,2] 


We express this by drawing two shaded circles at the two points representing the two 
numbers — 3 and 2 


a Opened interval 


• The set {x :ХЄҜ,-3<Хх< 2} expresses the set of real numbers included between the 
two numbers — 3 and 2 such that the two numbers — 3 and 2 are not contained in this set. 


We denote this set by and it is called an «opened interval». 


• It is represented on the number line as in the figure : 


Notice that : -3¢ ]- 3 ,2[ and 2# ]-3 »2[ 


We express this by drawing two unshaded circles at the two points representing the two 


-4 -3 -2 -| zero | 2 3 4 


numbers — 3 and 2 
Half opened interval (Half closed interval) 


п * The set {х :XER»-3<5X< 2} expresses the number — 3 and all the real numbers 


included between — 3 and 2 without the number 2 » we denote it by 


and it is called a «half opened interval» or «half closed interval». 
* It is represented on the number line as in the figure: qı gy. ++, 
7 -4 -3)-2 - zo | 2 3 4 
Notice that : -3E[-3,2[ » 26[-3,2[ 
* The set [X : XER ,- 3 < X < 2] expresses the number 2 and all the real numbers 


included between — 3 and 2 without the number — 3 › we denote it by 


and it is called a «half opened interval» or «half closed interval». 


* [t is represented on the number line as in the figure : 


Notice that : -3&& ]-3.2] » 2€]-3 »2] -4-8 2 «zo | 2 3 4 
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Lesson Four 


| Second | Unlimited intervals 


E: The set {X: XER » X > 2] expresses the set of real numbers which consists of the 
number 2 and all the real numbers which are greater than 2 with no end. 
It is denoted by Bol! where the symbol «co» is read as positive infinity and it 
doesn't represent a real number 

* [t is represented on the number 

line as shown in the figure : реро xS 
Notice that : 2 E[2 » of 

* The set ix :ХЄК,Х> 2} expresses the set of all real numbers which are greater 
than the number 2 with no end. It is denoted by BEI | 


* It is represented on the number 
line as shown in the figure : -4 -3 -2 1 zo | 2 3 4 
Notice that : 2 ]2 | 
* The set [X : X € » X <2} expresses the set of real numbers which consists of the 
number 2 and all the real numbers which are smaller than the number 2 with no end. 


It is denoted by 1-9,2]. where the symbol «— co» is read as negative infinity and 
it doesn't represent a real number. 
* It is represented on the number 


line as shown in the figure : SQ coe ates Longo КӨ 


Notice that : 2€ ]-  , 2] 


* The set [X: XER >X< 2} expresses the set of all real numbers which are smaller 
than the number 2 with no end. It is denoted by J-2 
* It is represented on the number 
line as shown in the figure : EET REE 
Notice that : 2# ]- e» »2[ 


* We can express the previous symbolically in the following table assuming that : 
aGR ,bER and a <b 
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z 
5 
Туре о " Тһе x Expression by Ko on the Notice that 
intervals | interval | distinguished property number line 
3 | *a€[a »b] 
E asb Еа kaby itas SHE 
o FONS j } 1 E *b€[a b] 
2 
а 
E E Jaobl |fx:xem»a«x«b] dis di 
a $ »a<X< a E 
= $ i * ў *b& Ja »b[ 
E 
B 3 indi *a€[a»b[ 
E = a»b| зевар | 
BEN | || Cz be [asdf 
Su 
EE эө ا ا‎ 
a= Ah] | {X:XER.a<Xsb} a b 
*bE|a>b] 
3 [а›=[ [x:x€mR»xza] ? : a €[a >of 
= Е E М 
E Ja ›=[ {x:XER>X>a} a a& Ja >of 
Е 
= 1- = ›а] тх RS E c cc 
v 
= ]- cal {X:XER»X<a} a a& ]- e sal 
1 Remarks. 
е == = еы 
*Rz]-e >of ‘R, =]0 se “R=; © O 
* The set of non-negative real numbers = IR, U {0} = [0 ,=[ 
* The set of non-positive real numbers = iR. U {0} = ]- ›0] 
zy 


Example 


represent it on the number line : 


1 [X:X€R;,-3«x«0] 


2 {а:аЄҜ,1>а>-2} 
3 {x:XER»x>0} 
4 {y:yER>-lzy} 
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Write each of the following sets in the form of an interval , then 


Lesson Four 


Solution , 1-30] = 
32 41 Y 2 3 
B2] Eom uw wy й 3 
3 0 eo 
Joss ag ө :.2 3 
* Test] з 2 = 8 1d 3 


1 E Write each of the following in an interval form , then represent it on the 


number line : 
(0{х:хЄв,-4<х=2} (2) {y:y ER sy=-5} 
Ø Represent each of the following on the number line and express it by 
the description method : 
(1)]-3 50[ (2)]- »2] 


Example И Choose the correct answer from those given : 
OKI [4:4 (©12›5[ — Gp -4] 


(e (€ ec eg. 


Ge OE ec @¢ 
4 EX €[- 5 sf > then <. 
@x>-5 (xz-5 @©x<-5 @xs-5 
5 The sum of the real numbers in the interval [-3 » 3[ is =+ 
@-6 ®)-з (©) zero @6 
Solution , (о 
2 (b) The reason : -: {8 = -2 » [- 8 »- 2[ isopenat - 2 
®-2@[-8›,-2[ 
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3 (d) The reason : 1 É ]1 » 6] because the interval is open at 1 
4 (b) 


5 (b) The reason : Each number belongs to the interval has its additive 


inverse except — 3 because 36 [- 3 » 3[ 


TRY 
кше Complete using one of the symbols Є, Ё, Cord. : 


(1)-1 [4S] 
(3) {2 Vee ste [2 »5[ TIERES اا‎ 
(5) {-1,051} tm [0 » 1] @ з ]- 0] 


| Operations on intervals 


You studied before the sets and how to carry out the operations of intersection » union » 


difference and complement on them. 
For example: 


HX 71525354] » Y- (35455, 6] s then: 


e X П Y = the set of elements which are common in X and Y = (3 4} 
* XU Y = the set of all elements in X or Y without repeating = {1 »2 53 5455 56} 
* X -Y = the set of elements which are in X and not in Y = {1,2} 
* Y - X = the set of elements which аге in Y and not in X = {5 56} 
* If the universal set U = (1525354555657): 
then the complement of X which is denoted by X=U-X 
i.e. X = the set of elements which are in U and not in X = {5657} 


The following examples show how to carry out the operations of intersection » union 


and difference on intervals : 
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Lesson Four 


Example E] Ifx=[-3, 3] and Y=[-1,5 [, find using the number line : 


Solution 


Example El 


Solution 


1 XUY 2 xnv 
3 X-Y 4 Y-X 
1 X 2 x 
bame ميو جر‎ 
FS AES Say TE suey 
хасна es жй ae 
-3 5 =] 3 
XUY=[-3>5[ xNY=[-1>3] 
3 x 4 x 
EE Yous d Y 3 5] 
چ وو‎ Vas 
з =] $8 
Х-Ү=[-3›,-1[ Ү-Х=]3›5[ 
Find each of the following : 


1 ]-92]0]-3»[ 
3 [5s [-]5»[ 


1 


— ڪڪ 


| : 
o 
з 2 


1-,2]П\]-3,%=[=]-3,2] 


2 |-,3]Ш0[-2›,5[ 
4 [2,=°[Г\]-%›,2[ 


-2 3 15 
1 
1 
———Ó— 


5 


13101-25 [== 51 


3 a حو‎ 
5 1 
i 
oy 
5 


[5»9[-15» 9 [= {5} 


4 Sanc nf E 


я > 


[›=[П]-=›,2[=@ 
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Solution 
| 


Example 


Solution 


ain 
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ЕХ =]- »2[ and Y=[-1 » 5] » find using the number line : 


BxUY Bxny 
3 X-Y By-x 
5X 6 Y 
1 z 2 === e 
ue fi ute нро 
3 FE 
XUY-]-«.5] XNY=[-1,2[ 
I 4 8. 
3 .ي مي‎ — ey 
E 2Y 5 3 EDE 
3 F^ S 
х= e i Y-xs[255] 
ax 
ڪڪ ضضض‎ — eoo 
5 12 6 4T Y 15 
Lx Н i 
SS ت ڪڪ‎ Oe 
2 ЕІ 8 
X = [2 e Y=] WES ~ 


IfX = [1,4 [and Y= {1,4} . find: 


Bxny 
Bx-y 

1 xNy={i} 
2 XUY=[1 54] 
3 X-Y=]1,4[ 
4 Y-X- (4) 


=R-[-1>5] 


1 4 
x. — ee 
1 4 


Lesson Four 


3 IfX = [-1, 3 [and Y = ]0, 4], find using the number line : 
@xny xuy | (3)x- [0 >% [ 
(4)10 »e[-Y (5)X (6xn1-25-1505.152.3) 


Now at all bookstores 


for all educational stages 


{z«1¢o¢1-}(9) ]e* 1-] 2312 ]ee* e] n] - * e -E(S) le И (V) 
Jo‘ 1-1) [r« 1-1(Z) Je: oc (B 
29) DE) aH 
>E) 0د‎ эш 
{z5x 43x:x} Peer E ы 
doegsicupx EE ee 
Er E erg 1:520 
О Be яшыл. [I s-Lo (Dp 


JiesnoÁ Aq ÁN jo 7 siomsuy | 
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| Operations on the real numbers 


7 


[тга [лаан 


* We know that 2 X and 3 X are two like algebraic terms and their sum is an algebraic term 


Tug X: Remember that 
Where 2X+3X=(2+3)X=5X 
The real number 2Y 5 is produced 


Then we deduce that : 25 + 3115 = (2 + 3)5 by multiplying the rational number 
=54[5 2 by the irrational number 5. 


* We know that 2 X and 3 y are two unlike algebraic terms and we express their sum by an 
algebraic expression whose simplest form is 2 X + 3 y 
Therefore we deduce that : 
The two real numbers 24/3 and 3/2 » their sum is expressed by a real number 


whose simplest form is 243+ 342 


і Properties of addition of real numbers 


Closure 


For every a ER and b ER we find that (a + b) ER 
i.e. The sum of any two real numbers is a real number: therefore we say IR is closed 


under addition. 


For example: 4/5 ER and 215 ER › we find that : 5 +215 =315 ER 
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Lesson Five 


Commutative property 
For every a ER and b ER it will bea + b 2b a 
3 3 
For example: 5] 2 + 4*[2 = 92 , 42 532 =2 


ie. 52+42 =4 2+52 


| Associative property | 
For every a ER »b ER and c ER it will be (a + b) +c = a+ (b +c)= a+b +c 
For example: (үз +213) +573=313+513=813 , 
{з (235533) ={з 7 5 = вз 
ie. (f3+273)+513=13 + (235 513) 


The additive neutral 


For every a ER it will be a + 0-0-a-a 


i.e. Zero is the additive neutral. 


For example: 42 «0 2 0 42 -4[2 > -5+0=о+(—[5)=- 5 


The additive inverse of every real number 


For every a ER there is (- a) ER where a + (— а) = zero (the additive neutral) 


* The additive inverse of 3 2 is = (3 -42) and equals 42 - 3 
* The additive inverse of zero is itself. 


For example: • The additive inverse of is -13 and vice versa because] 3 + (13 ) =0 
* The additive inverse of 2 +5is - (2 +15) and equals — 2 — 5 


entirely in R » and it is defined as follows : 
For every a ER and b ER it will be a — b = a + (- b) 


the number b 


Since every real number has an additive inverse » then the subtraction operation is possible 


i.e. The subtraction operation (a — b) means adding the number a to the additive inverse of 


— And we can deduce that : 
Subtraction operation in IR is not commutative and it is not associative. 
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ES 
21 
> 


Example El. choose the correct 
17. +{т= mers 
бш 


@-3-2үз 


@4ү2 


answer from those given : 
(247 (7 (à) 14 


O- OR Os: 


3 4+3-7-3= Айз. 


Gratan E (ea @3 


41fx=975 ,у=5ү3 then XY =- 


Oa Qf — Ge[s-s[s 


5 The additive inverse of {7-15 is чөөн 


@-Үт-ү5 


(а) zero 


Solution | (b) 


2 (b) The reason : 
3 (c) The reason 


4 (d) The reason : 


5 (c) The reason 


© (c) The reason 


O17 +15 ©Үѕ-17 — @17-¥5 


6 E2 + X=0 s then X-42 = 


®-{2 Q-22 @2ү2 


242-3422 2-322 -42 


:4493-7-13= 4-0 (13-13 )=-3+0=-3 


X-y= 95 – 5/3 and this is the simplest form of 


the difference. 


: The additive inverse of47 -15 is - (47-45) 


which is -47 +45 or 5 47. 


: X is the additive inverse of) 2 which is EST 


TEETE 


TRY 
Write the additive inverse for each of the following numbers : 


A2 .-A5 A2 [7 


s 5-3 -Yo-¥7 


Simplify to the simplest form : 


(Q)2+247-1-547 (2)зү5 «43-345 5*[5 
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Lesson Five 


| Second | Multiplication 


e We know that: 3 х2 X= (3 х2) Х=6Х 
Therefore we find that : 3 х 243 = (3 x 2)3 = 6үз 
e We know also 2X x 5X = (2 х 5) (Xx X) 210 x? 
Therefore we find that : 2 3x 573=(2%5)x (3x 43) =10(73) =10x3=30 


Example Find the result of each of the following : 
1 -2x315 2 412 x2 з -27 x47 
Solution 1 -2х3ү5=(2х3) [52-615 
2 42 хр =4 (2) =4 x2 =8 


8-2 xa 1-2 2 хах (17) =-8x7=-56 


і Properties of multiplication of real numbers 


Closure 


For every a ER and b ER it will be a x b ER 
i.e. The product of any two real numbers is a real number therefore we say : 
Ris closed under multiplication. 
For ехатріе: [з ER and 273ER 
We find that : үз x 243 =2 x 3 =6 ER 


Commutative property 


For every a ER and b ER it will be a x b =b xa 
For example: 24[5 x 34[5 = 6 x 5 = 30 a 3 5x 2¥5=6x5=30 


ie. 245x345 2335x245 


| Associative property i 
ForeveryaER > b ER and c ER it will be (a x b) x c = a x (b x c) = a x b x c 
For example: (217 х 417 ) x17 = 56 х7 = 5637 , 

247 x (417 x17) 2237 x28 = 5617 
ie (247x447) x17 =217 x (417 x17) 
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The multiplicative neutral 


For every a ER it will be a x 1 =1 xa=a 
i.e. One is the multiplicative neutral in R 


For example: [5 x ا‎ x {з= Ns 


The multiplicative inverse of any non-zero real number 


For every real number a # 0 › there is a real number l where a x l =1 
which is the multiplicative neutral. 


For example: 4 
P Notice that : 


* The multiplicative inverse of 43 is 2x 


45 * Both the number and its 
because 3 x A 1 multiplicative inverse have the 
P same sign. 
* The multiplicative inverse of — 18 ines * There is no multiplicative inverse 


12 


UE с ү A for zero because —— is meaningless 
* The multiplicative inverse of 1 is itself Zero 


and also the multiplicative inverse of — 1 is itself. (ЕШ) 


| Remark 


Since each non-zero real number has a multiplicative inverse » then the division operation by 


any real number does not equal zero is possible in R and it is defined as follows : 


For every a € R and b € R* it will be a + b = a x Û 


i.e. The division operation (a + b) means multiplying the number a by the multiplicative 
inverse of the number b such that b #0 


— And we can deduce that : 


Division operation in R is not commutative and it is not associative. 


Example Find the result of : 15 , fs Ш 
= o 342 


Solution: (445.405 (ties ts оя te uri 
(£^ c 342 1542 7 та sige 
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Lesson Five 


Example EJ Write each of the following such that the denominator is an integer : 


Solution 


Example В 


2 2 


g5 
{з 42 315 


1 Multiplying the two terms of F by13 
3 


9 9 ,Y3 913 
we get — =— x——-——2-2313 
Е ci Ce E 
Notice that : В = 1 “The multiplicative neutral’ 
3 
$3. 3,12.-5 
qo. WeeYqo 2 
{з sls 15 


Ei 3... NS. 
35 35 fs 3х5 5 


Another solution : 


5x5 5 ERE 


Choose the correct answer from those given : 


5 
1 The multiplicative inverse of ST ds 


Go Ors Qs @-215 
2 The additive inverse oft {олар 

@ a (57 ©-17 @-7 
3 The multiplicative inverse of equals — - : 

OL OHA ОЙ @+ 


43 


= 
51 
=) 


Solution 
1 (c) The reason : The multiplicative inverse of Cm 


gs dei d BN Die 
pr s 
2 (c) The reason : The additive inverse of UY 
17 


7 Te б АГАШ 


"uw Wa 1 
- 49 


3 (b) The reason : Тһе multiplicative inverse of —— 


NE E 

Sup E UI US 

E 

TE 

2 E Find each of the following : 

{з 45 5/үз 

(1) 5x-Lx 5 2) x—= x2 

Т ma з 20 {5 
EJ Make the denominator an integer : 
(1)-3- Ps 
{т 2{6 


Distributing multiplication on addition and subtraction 
For any three real numbers a » b and c it will be : 
*a(b+c)=ab+ac *(b+c)a=ba+ca 
Find each of the following : 


1 23 (533 - 4) | 
3 (742-5) (42 5) 


2 (23) (457) 
а (513-2) 


Example 
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Lesson Five 


Solution 1 243 (513 – 4) - 243 х5үз «23x C) 
210x3-8x (3230-83 

2 2+13) (4391) 22 (47) күз (3 7) 
=2x13+2x7+ 13x {з +{з х7 
2235414434715 
= (213 +743) + а4+зу=9{з +17 


JE 
з (742-5) (142 +5) =98 «3532 3542 - 25 = 73 
Sa 


Another solution by multiplying by inspection : 


(742-5) (712 +5) = (712 -6* Notice that : 
-*x(qry-s (a+b) (a-b) = a — b* 
= 49 x 2-25 = 98-25-3 


4 Multiplying by inspection 


5 63-27 = (543 )—2 ×53 × 2+ 27 
=52 x (13) -20/3+4 Notice that : 
-25x3-20 344 «(а + b) = a e2ab4b? 
li (a-b)? = a - 2 ab + 
275-2003 +4=79- 2073 


Example Щ irx=s {3-2 » y=53+2 


» find the value of the expression : 49% y+ y 


Solution From multiplying by inspection » we find that : 
(х+у)2= 2+2 ху+у? 

2 
d ×2 +2 ху+у? =(5{з-2+5{3 +2) 


= (1013 ) = ao? x (43 ) = 100 x 3 = 300 
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iS 
el 
Example EJ] Give an estimation for the result of : 
3 
(s +10 ) (3 Lo ) + then check your answer using the calculator. 


Solution First : The estimation of 410 is 3 (because 19 = 3) 
~. The estimation of (s +o) is5+3=8 
» the estimation of Wis 2 (because [8 = 2) 
+. The estimation of (3-7 ) is3-2=1 
~. The estimation of (s +10) (з =й) is8x1=8 
Second : By using the calculator » we find that the result approximated to 


the nearest thousandths is 8.873 


i.e. The estimation is accepted. 


TRY 


3 E Find the result of each of the following in the simplest form : 


0512 (342 - 2) (2) 243 - 3) (233 +з) 
Я гх-= 213-1 аау=2ү3+1 


» find the value of the expression : x29 Ху+ y 


Give an estimation for the result of : (1 +15 ) (4-8 ) 


»then check your answer by using the calculator. 


(дәзлпоА Áq 9245) < (Є) rZ) ew for -0E MW) 


zu. pon 
ske © the OZ) 
1@) so (vg 


Lhe-1 WZ)‏ 0 وء 
CASN * д s) * z.- com‏ ,)9+ 
J[esunoK Aq / jo ]‏ 
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LESSON 


6 | Operations on the square roots 


If a and b are two non negative real numbers » then : 


9 1-а 
For example: • 13 x112 =136 = 6 e 150 = 25 x2 =125 x12 = 512 


Rs (where b # 0) 
fo Vo 


8 {16 
For example» Ê - $422 б ач"? 
fa Yo, i ab (where b # 0) 
Yo Yo yo > 


This operation is carried out to make the denominator an integer. 


28.10 EBLE 
5 2 


For example: « — = ل‎ 


BE 15 Wm 


47 


= 
51 
= 


| Remarks 


Ө [a+b а+ь , a-b’ аЬ 


For example: 


e 62 + 8 ¥ 6 + 8 because } 6% + 82 —'[100 = 10 
+ [25-9 #5 —3 because [25-9 =16 = 4 
Oalb=fa7b 


For example: 


+2 [a= Ax d =2 


Example 4 | Write each of the following in the form afb where a and b are two 
integers » b is the least possible value : 


1 427 2 5454 
33/2 4 T 
Solution , 477.493 

=9 хүз 2 315 
2 5454=519x6=5x 9x6 
| 25x3x {6 =15{6 
33 -xÉ - 3x 2 Be guide. 16 


Another solution : 
| з [2 = $x 2 ={зх2={6 


se. 84 о = 4x3 = 14 x13 =213 
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Lesson Six 


Example E Simplify to the simplest form : 
1 145-2120 «235 
2 27418 «*[50 - 42 E 


з 2127-3 i 


45-2720 +215 29x 5-234x5 +215 
=19x15-2 x14 x15 «235 
=3ү5 2х 215 +215 
=315 45 +25 =5 


Solution 


2 2418 +150-42 [1-2 9x24 mex E" 
=2х{9 x12 +125 x12 -22 x E” n 
=2x342+572-2142=- 1042 

| TB e Ll 

3 2427- 1-8 qz ee Puts o 

b 


3 
263-135-2132 35 
Example H Find the result of each of the following : 


1 25 (116 +5) 2 (342-5) (31245) з (2+16) 


Solution 1 243 (465) 223 хү +213 х5 
| 18 + 103 

=2{9 х2 +1013 

262 +1013 


2 (82-5) (з{з +5) =(12 )'- в iy Remember that 


А0 V 

=3x(12)'-6) (a-b) (a+b) = a? - b? 
29x2-25 

=18-25=-7 
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з (2+6) = (42) +2x12x16+ (16) 50: Remember that 
* (a+b)? = a + 2 ab + b° 
*(a- by =a? - 2 ab +b? 


=2+2112+6 


=8+214x3=8 +413 


Т Ifa= we » find the value of a? + 213 
2, 


Solution To facilitate the solution » we will make the denominator an integer by 
multiplying both the numerator and the denominator by 2 


} "15-02 „ї2 exo 2x2. 412-2 
ое ru MISSE 


DED AES OED 
= E LU 243-1 


2 2 


sa = (3-1) =({з) - 23x 14123-2453 +1=4-2{з 
.. 4 4243 =4-243 +213 =4 


Another method to simplify a : 


NEED Js Des ean 
2 12 12 
1 Simplify to the simplest form : 
(Ds - 2427 +13 (@)2{56-з{7-4 ft 

B Write each of the following such that the denominator is an integer : 

EXE! 1473 

| ©; BED 
cs @ a 8 
ај ow) 


Jlasıno/ Aq A} Jo J 
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7 | The two conjugate numbers 


If a and b are two positive rational numbers 


Then each of the two numbers (fa +b) and (Тат) is conjugate to the other one and 


we find that : 


* Their sum = (a+b) + (Га) = a = twice the first term. 


~ 


* Their product = (fs +b) (fs Av) - (a) - (1) =а-ь 


the square — the square 
m -. of 
те term 2" term 


~ 
For example: (13-12) its conjugate is (Үз +12) » then we find that 
+ Their sum = 243 
* Their product = 3 — 2 = 1 


| The product of the two conjugate numbers is always a rational number. 
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UNIT 
= 


If we have a real number whose denominator is written in the form | 


(Ха +) or (fa -{b) » we should put it in the simplest form by multiplying both the 
numerator and denominator by the conjugate of the denominator. 


Example Kl Choose the correct answer from those given : 
1 The number 


in the simplest form is .......... 


7-33 
7-45 7-45 
Qfr-415 ©4107 +413 
2 Тһе conjugate of ТР E кие 
Gs-2 13-2 Quse  @үз+2 
3 The multiplicative inverse of 1 [2 is кнын 
@{2-1 91-2  Q-1-0» Qr» 


4 1t 210-3 »then X= +--+ 


@{по +3 (510-3 ©3410 @-3-f10 


Solution 1 (b) The reason : Multiplying the two terms of the number by the 


conjugate of the denominator which is (Үт +13) 
4 4 Tres 
TT TE 
_ (5) _ «(«3) 
МИА 
EE 
2 (a) The reason : Multiplying the two terms of the number by the 
conjugate of the denominator which is (13 +12) 
eee REL 
13-12 3-2 132 
z Eo = {з +2 
BG is [3-2 


*. The conjugate of 
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4 


3 (c) The reason : The multiplicative inverse of 1 -V2 is 
1-12 


by multiplying the two terms of the number by the 
conjugate of the denominator which is (1 +12) 


ME EE „1+ї2 _ 202 
EE 1-2 1+2 
۶ ac ds 
1 1 
4 (a) The reason: `` — = 10-3 ANa 
) xo TE 
1 „110+3 _ 6 
= z +3 
оз“ АПо+з 10- ii 
Example Fy If X= 2 and y = Beim » write each of X and y such that 
2-42 34242 


its denominator is a rational number » then find X+y 


Solution , — 4 ,2«z 4(2+¥2) (Q4) 


iqz a2 42 2 


_ 3-242 , 3-242 


` 3+22 3-242 
MO E yee 


oo x+y =4 +22 +17-122 =21- 102 


TRY 


y yourself write each of the following such that the denominator is a rational 


number : 
12 18 
16-2 а 3+2 2 


53 


* We know that : (X — y) (X y) 232 - y? 
* And we know also : 


(x+y) = +2 Xy sy (ху 2x -2xysy! 
Then : Then: 

eXL 4Xy +y2=(X+y) -Xy +2-ху+у?=(Х-у) + Xy 

OO yi = (Gy) -2Xy 2ر.‎ +у?=(х-уу +2Xy 


Example E] irx- 


and y =15 -13 » prove that X and y are conjugate 


2 
5-13 


numbers » then find the value of each of : 


lx +2xy+y? Box xyey? 


elm 2 E EH 3) 
5-3 "EVEN 5-3 


ET) sus 


Solution 


у-ү үз 
X and y are conjugate numbers. 
1 X «2xysy = (53) +2 (15 +13) (5-43) + (5-3 
=(5+2 15 +3) +2 (5-3) + (5-241543) 


=8 +2115 +4+8 2715 - 20 


Another solution using the previous remarks : 


Since X2 4 2 Xy «y! = QC y). 
.. x2 +2 ху + ر‎ = [W5 +үз) + (5-33)] 
= (215) =4x5=20 


Lesson Seven 


2 X exyey = ([5 күз)? + (55) (5-35) + (5-45) 
= (5+3 +2115) +0) + (543-2 415) - 18 


Another solution using the previous remarks : 


+ × ر‎ + 2(x«y)-xy- (55 e[5-43) -([53) (5-13) 
=(2{5) -2=20-2=18 


үн ҤХ= CR ИК апду= 242-15 » find the value of the expression : 
242-15 
х?-у? 
ops 
29+ - e+e DB 


Josıno/ Aq Ay jo Г) 
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0 
g | Operations on the cube roots 


If a and b are two real numbers ; then : 
For example: 


б керке 


«2 «{-а={зх-&=\-8 =-2 
. Vie -N8x2 28 хз 2 2/2 


+ Ysa 0227 2 -A-21 x2 2-332 


B. 2 8-2 B CSS IE eS 
4 -2 2 
3 & 
sis P PS „Гат 127-3 
125 fs 5 64 4 4 
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Lesson Eight 


Exam ple Ell Find the result of each of the following in its simplest form : 


1 3 


3 


© * 
solution 4 3/2 з £i EAEE 
TODAS qe Wr ar ae a 
5 


If a and b are two real numbers ; then : 
© PERS #atbs Газ? a a-b 
3 3 
eT - s 
2 3 
Oa =үазь 
For example: «33/1 =3 "qs 
ple: «3 [1 27x 4 =13 


sena daa 
ex. - × و‎ Lab (Where b # 0) 
For example: 3/1 =3 1x2 [-155 
Example Put each of the following in its simplest form : 
1 245r 
2 [54 + 616 - 6, i 
з Neid -2[5- 25 


wall 57‏ ریاضیات (شرع لغات)/۲ إعدادی/ت (t‏ 
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= 
51 
= 


Solution 


1 N24 5 [81 =з хз +з [27x3 
=8 x Үз [8 2x {з 
= 25 +43 - 3 [3 = zero 


2 N85 eee -es [1 Гот a [E 
+үзт« вх essit 
=3x [2«6x2x 42-3 x42 
= 32 +122 -342 =12 2 

Another solution : 
ZI EE kK шешү 
16 = 464 uu 4 
-lNex2-lx2 2-52 
2 [54 + e*16 - ex 52 +6 «242 вх1 з 
= 32 + 122-32 = 122 


One more solution : 
re e HIEMS 
(As 2 
3 
2 
MI Күлү 
3 3 3 b 
232 +1212 -312 = 2 
з Nez -23 3-233 от з [аз - 233 - 245 
= 27 x5 а x3 - 2[3 -213 
-3 5243 -2/[3 - 243 =з 


Lesson Eight 


Example EJ rind in the simplest form : Ns 53 i -A32 ) 


Solution 2a (s3[} 382) =2%53 4x4 -2 x 4x2 


= 1082 2 x 128 = 10 2-2 x (64x2 


- 102-2 x42 = 102-82-12 


Example Ef ix =5 +2 and y =5 -2 › find the value of (X + y - (x - y? 
Solution ~ x .y-5«2«5-2- 25 

(N5-2) - 52-5224‏ -2 5= ر-×, 

s Qe у -(Х- у) ss pa = 2 × (Ny 


= 8 × 5 - 64 = 40 - 64 = -24 


Simplify each of the following to the simplest form : 
Ds S2 fis +454 
(2) 2 3] 1 429 


Jjesuno/ Aq A} Jo ] 
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0 
© | Applications on the real numbers 


[The cube 


It is a solid whose six faces are congruent squares. 


i.e. All its edges are equal in length. 


Assuming that the edge length of the cube = l length unit » then : 


J 2 

‚ (1) The area of each face = ( square unit. 
2 

(2) Its lateral area = 4 l square unit. 


7 2 
^ (3) Its total area (the area of its 6 faces) = 6 l square unit. 


j 3 
(4) Its volume = l cube unit. 


Example Choose the correct answer from those given : 


1 Acube of volume 64 cm? » then the sum of its edge lengths is 


(a) 16 cm. ©) 32 cm. ©)48 ст. © 64 cm. 


2 А cube of volume 125 cm? , then its total area = -+ 
@) 200 cm? (b) 150 cm? ©) 125 cm? @ 25 cm? 
3 A cube of volume 216 cm? ; then its lateral area = =- 


(а) 36 cm? (b) 72 cm? (©) 144 cm? @ 216 cm? 
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Lesson Nine 


Solution 


ША] 


4 The lateral area of a cube is 4 cm? » then its volume = 


1 cm? 


(b) 2 cn? ©4cm3 (d) 16 cm? 


5 The total area of a cube is 294 cm? , then its lateral area =: 


(a) 28 cm? 


1 (c) The reason : 


2 (Б) The reason : ~ 
b= 125 LM 25 = 5 em. 
2. The total area of the cube = 6 ^ = 6 x 5? = 150 cm? 


3 (с) The reason: -. 


4 (a) The reason: -. 
42 =4 =1 s(Rqiz16m. 


2. The volume of the cube = Û = 13 = 1 cm? 


5 (с) The reason: `` 
682294 P2295 249 
.. The lateral area = 4 Ê = 4 x 49 = 196 cm? 


(b) 49 cm? ©) 196 cm? @ 343 cm? 


^ The volume of the cube = ( where l is its edge length 
3 

2 P264 2064 = 4 em. 

2. The sum of the edge lengths = 12 l = 12 x 4 = 48 cm. 


The volume of the cube = ( where lis its edge length 


The volume of the cube = (3 where ( is its edge length 


3 
26 =216 [216 =6 cm. 
2. The lateral area of the cube = 4 Ê = 4 x 6? = 144 cm? 


The lateral area of the cube = 4 (2 where l is its edge length 


The total area of the cube = 6 (^ where l is its edge length 


Complete the following table : 


Edge length of 
the cube 


Area of one face | Lateral area Total area Volume 


3cm. 
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= 
21 
[ Thecuboid | 


It is a solid that contains 6 faces » each of them is 


a rectangle and each two opposite faces are congruent. 


Assuming that the lengths of the edges of the cuboid are 


X »y and z length unit » then : 


ow CH 
VIDEO 


* The cuboid may contain two opposite faces » each of them is a square. 


* The cube is a special case of the cuboid. 


i.e. The cube is a cuboid with edges having the same length. 


Example B The height of a cuboid is 4 cm. and its base is a square of side 
length 5 cm. Find : 


1 Its volume. 2 Its lateral area. 3 Its total area. 


Solution 1 The volume of the cuboid = the area of the base x the height 
25x5x42100cm* 
2 The lateral area of the cuboid = the perimeter of the base x the height 
= 4 x5 x 4= 80cm? 


w 


The total area of the cuboid 


= the lateral area + twice the area of the base = 80 + 2 x 25 = 130 cm? 


62 


Lesson Nine 


TRY 


by yourself. 


The dimensions of a cuboid are 3 cm. »4 cm. and 5 cm. Calculate its volume and its 
total area. 


recae. 


Example EJ The area of a circle is 25 7t cm? Calculate its circumference in terms of Jt 


Solution - The area of the circle = 7012 ACSA 
.12=25 z. r=125=5 cm. 


-. The circumference of the circle = 2 JU r 
=2х5хл= 10 mcm. 
Example EJ In the opposite figure : 


D A 
A circle M is drawn inside a square (touching its sides). | | 
If the area of the square = 196 cm? » find : F E 
1 The area of the shaded part. N / 
E L B 


2 The perimeter of the shaded part. 


Solution .. The area of the square = 196 cm? 


-. The side length of the square 2/196 = 14 cm. 
>‘ the side length of the square = 2 г 


^ 14=2r = Tei 


m 


The area of the shaded part 

= (the area of the square — the area of the circle) + 4 
3 22 Жаы dees 2 
=(196- 2 х7 хт) +4 = 42 + 4 = 10.5 om? 

2 The perimeter of the shaded part 


= BE + BL + 4 circumference of the circle =7 +7 + (E x 2 x 2x7) 


= 14+ 0 =25 ст. 
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| The rig ular cylinder 


e It is a solid having two parallel congruent bases » each of them is 


a circular-shaped surface while its lateral surface is a curved surface 


which is called cylindrical surface. 


* The line segment MM drawn between the two centres of the two bases is perpendicular to 


each plane of the two bases and it is called the height of the cylinder. 


e If we draw AB on the cylindrical surface such that A Є the circle M » B Є the circle M> 
АВ // MM and if we cut the lateral surface of the cylinder at ‘AB and flattened it out» then 


we will obtain the following figure : 


2лг 


= rE 


This figure consists of the surface of the rectangle ABBA and it is the same cylindrical 
surface of the cylinder in addition to the two surfaces of two circles which represent the two 


bases of the cylinder » then we find : 


AB - the height of the cylinder. 
AA = the circumference of the base of the cylinder. 
2. The lateral area of the cylinder = the area of the rectangle ABBA = AA x AB 
= the circumference of the base of the cylinder x its height 


and if we assume that the length of the radius of the base = r and its height = h » then : 
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Lesson Nine 


WATCH 
VIDEO 


Example E] А right circular cylinder is of height 10 cm. and its volume is 1540 cm? 
Find its total area (л = 2) 


Solution - The volume of the cylinder = 3t r^ h 


| 
А 1540 = 22 xr! x10 


х 1540 = 20 12 


ange ЛЕЗА 
.. 7 = 1540 х улу = 49 


Sp zY49- 7 cm. 


~. The total area of the cylinder = 2 JU r h + 2 JU г 


25x22 22 „42 
=2х55х7х10+2х5 х7 


= 440 + 308 = 748 cm? 


JORE 4 A right circular cylinder is of volume 90 7t cm? and its height is 10 cm. 
Find the diameter length of its base. 


|| The sphere 


• It is a solid with a curved surface whose all points are 
equidistant from a fixed point inside the sphere. 


• The equal distances are called the radius length of the sphere. N 
e The fixed point is called the centre of the sphere. 
* If we cut the sphere by a plane passing through its centre » then the resulted section is a circle 


having the same centre of the sphere and its radius length is the same of the sphere. 
Assuming that the radius length of the sphere = r » then : 


ЕЕ Иа: 


= 
z 
E 


Example [J 


Example EA 


Solution 


Solution 


The volume of a sphere = 300 Tt cm? Find the length of its diameter. 


*- The volume of the sphere = 4 лг ЕХ 300 Я = E яг 
з 
oP 390 x 3 = 125 лт 25 - 5 em. 


-. The diameter length of the sphere = 2 x 5 = 10 cm. 


A right circular cylinder is of height 6 cm. and its volume = 2 the volume 
of a sphere whose radius length is 3 cm. 
Find the radius length of the base of the cylinder. 


Let the radius length of the sphere be r, cm. and the radius length of the 


base of the cylinder Бе г, cm. 


`. The volume of the sphere = 4 л г) = 4 л By = 36cm? 
°. The volume of the cylinder = 2 the volume of ће sphere. 
Bh = $ x36% л12х6=24 

E i = лт, =ү4= 2ст. 


~. The radius length of the base of the cylinder = 2 cm. 


The area of a sphere is 36 Л cm? Find its volume in terms of Jt 
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Lesson Nine 


In the following » we will summarize the previous rules of areas and volumes of some solids : 


The solid The lateral area The total area The volume 
Th 3 
ж AP e£ P 
cube 
The 
cuboid 2(Х+у) х2 2(Ху+у2+2 Х) TYE 
x 
The = ЕН 2лгһ+2лг mh 
cylinder F =2r(h+r) 
The C 5 TAN 
sphere ae E E 
jw ac S | ‘woo + | jw 919 @ 


juro p6 = vor [0101 a ¢ (WO 09 = әшпүол L 


ушо 96 € ;шо 9 « quo OT € шоу (9) 
quo сс « ju 001° шо cc e wo $ (p) 
quo giz € шә 917 ا‎ 9c « “wo 9(£) 

quo gpg © zuo poc « уш 961* “шо L(Z) 


juo LZ € SUID pe ¢ ;u OE ¢ u 6 


Jjosıno/ Aq A} Jo 7 siomsuy | 
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| | Solving equations and inequalities of 
the first degree in one variable іп R 


х= 2] 


| First | Solving equations of the first degree in one unknown in R 


* Each of the equations:e 2x-5=3 a = 
is called an equation of 
the first degree in one variable 


° 13x-l=8 (one unknown) which is X 
because the exponent of 
the variable X equals one. 


1 E 
. 7X-15=0 


* Solving the equation of the first degree in one variable means finding the real number 
which satisfies this equation. 


* The following examples will show how to solve an equation of the first degree in one variable : 


Example Find in R the S.S. of each of the following equations › then represent 
the solution on the number line : 


13X+2=1 
B3x-1=2 
37x-{7=617 
4x-5=1 
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Lesson Ten 


Solution 


1 ۰. 3 X +2 =1 (adding — 2 to both sides) 
“3X+2-2=1-2 “3X=-1 
(multiplying both sides by i the multiplicative inverse of the 


coefficient of X ) 


: Desig a Cas dl us Er 
A3Xx42-10x4 SX ` The S.S.={-3} 
* We can represent the number -4 on the number line as follows : 
-2 -1 10 1 2 
3 


2 {3Х-1=2 „3 х=2+1 
3 
213 X=3 1 X= 
" үз 
охе 25 axes 

л The S.S. = {үз} 
is 
(ss 


“2 43 
* We can represent the number 1 3 M db Q 
1 2 3 


on the number line as follows : 4 0 
з «2x-d1-617 лтх=6ү7+ үт 
27х=7ү7 axan 
x= 7 


^ The S.S. = {7} 


* We can represent the 


number | 7 on the number 


line as follows : 
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E 
21 
> 


а х5 =1 EP SEXE 
.. The 5.5.= {1 +15} Es 


* We can represent 


1 
1 
1 
`3 
the number (1 +15) on 2 bis 
1 Ci 
the number line - H d x = 
0 1 2 3 4 5 
as follows : 4521 


by yourself Find in R the S.S. of each of the following equations , then represent 
the solution on the number line : 


(1)2x«5-4 (2) ү5х-1=4 (3) x-4322 


| Second | Solving inequalities of the first degree in one unknown in IR 


* Each of the inequalities : А dose! 


is called an inequality 
of the first degree in 


one unknown denoted 


* Solving the inequality means finding all values of the unknown (X) which 


satisfy this inequality. 


* The S.S. of the inequality in R will be written as an interval as will be shown later. 


The methods of solving these inequalities in IR depend on the properties of 
the inequality relation which will be summarized in the following : 


Let a » b and c be three real numbers and assuming that a<b , then : 


[акс =Б+ с | һ ether _ c is positive or negative (the addition property) 
ac « bc if > c is positive (the property of multiplying by a positive real number) 
PES >be j- ifi > c is negative (the property of multiplying by a negative real number) 


i.e. When we multiply (or divide) the two sides of an inequality by a negative number » we 


should change the symbol of the inequality. 
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Example A 


Solution 


Example EJ 


Solution 


Find in R the S.S. of each of the following inequalities » 
then represent the solution on the number line : 


12X+6<2 25-4X<-3 


1 ‘2 X+ 6 <2 (adding the additive inverse of the number 6 (it is — 6) 
to both sides) 
2X+6-6<2-6 “2X<-4 
(multiplying both sides by the multiplicative inverse of the number 2 (it 1) 
. d ease. : = 
n2XXy« 4x3 “X<-2 
-. The S.S. is all the real numbers which are less than — 2 
-00 


جب با mg‏ 
3 2 1 0 4 2 3 


i.e. The $.S.=]- »—2[ 
2 s 5-4 X <-3 (adding — 5 to both sides) 

2-4 X < – 8 (dividing both sides by — 4) —Х@2 
(Notice the change in the symbol of the inequality because we divided by 


a negative number) da 
eo 
^ The S.S. = [2 » oof 2 


Find in R the S.S. of each of the following inequalities » then represent 
the solution on the number line : 


1-3«2X-1s5 23«3-5X«13 
1 —-3«2X-1s5 (adding | to all sides) 
у. —2«2 X <6 (dividing all sides by 2) 
л-1<Х5<3 
-1 3 
.. The S.S. = ]- 1 3] 


2 343-5 X < 13 (subtracting 3 from all sides) 
.0<—5 X < 10 (dividing all sides by — 5) 


“O0>X>-2 
(Notice the change in the symbols of the inequality because we divided by 
a negative number). 


^ The $5. 2 ]-2 > 0[ 32 0 
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UNIT 


1 


Example n Find in R the S.S. of each of the following inequalities : 


1x-2z3x-5 2 Х-1<3Х-3<Х+5 


к 1 v X-2>3 Х—5 (adding 2 to both sides) 

.. X23 Х- 3 (adding — 3 X to both sides) 

4-2Xz-3 (multiplying both sides by -4) 
3 


% Xs5 ( Notice the change in the symbol of the inequality) 


^ The 8.8. = ]- 5] 


2 ‘“ X-1<3X-3 < X + 5 (adding 3 to all sides) 
.. X+2<3X<X+8 (adding — X to all sides) 
7242 X «8 (multiplying by} ) 

EXERCI ^. The 5.5.= ]1 « 4] 


Another solution for number (2) : 
We can divide this inequality into two inequalities as follows : 
X-1«3X-3——- (1) and3 X-3 < X +5 — (2) 
Then the solution set of the origin inequality is the intersection set of 
the two sets of solutions of the two inequalities (1) and (2) 


*Finding the S.S. of the inequality (1) : 


vX-I«3x-3 (adding 1 to both sides) 


..X<3X-2 (adding — 3 X to both sides) 
-2X >-2 (multiplying both sides by -1) 
In .. The S.S. = ]1 »[ 
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Lesson Ten 


*Finding the S.S. of the inequality (2) : 


v3X-3sX-45 (adding 3 to both sides) 

Ер дк м] (adding — X to both sides) 

T. 2 SS (multiplying both sides by 4) 
K<4 2 The S.S.= ]- ,4] 


*The S.S. of the origin inequality = ]1 5 oo[ N J-- ,4] = ]1 »4] 


TRY 


ty yourself 2 Find in R the S.S. of each of the following inequalities : 


(1)зх-1>8 (2)2-2х>-6 
(3)-16<5х+4=9 (4)2х+1>4х-3>2х-и 
kr- E) lie rt (€) [t « e» -[ (2) le: eL HB 
Сер cH (8 {sh} (2) t2 


Jfesıno/ Áq Á Jo ] 
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ШШШ Lessons of the unit: 
1. Relation between two variables. 
2. Slope of straight line. 


3. Real life applications on the slope. 


EN Unit Objectives: 
By the end of this unit, student should be able to : 


* recognize the relation between two variables of first degree. 


* represent the relation between two variables of first degree 
graphically. 


* recognize the slope of the straight line. 
* find the slope of the straight line passing through two given points. 


* recognize the slope of the straight line parallel to x-axis and the 
slope of the straight line parallel to y-axis. 


* verify using the slope of the straight line that the three points are 
collinear or not. 


e find the uniform velocity of a car by using the slope of the straight 
line. 


* solve applications on the slope of the straight line. 


z 
о 
n 
[7] 
ш 
zl 


Relation between two variables 


The concept of the relation between two variables 


*Islam has 50 pounds. If Islam went to the amusement park » he would find two kinds of 


] 


favourite games : 


| 
The first kind 


costs 5 pounds for 


costs [0 pounds for 


playing one game. playing one game. 


* What are the different possibilities for playing the two kinds such that he spends all his money ? 
e To find all the possibilities : 
- Assume that he will play X games of the first kind and y games of the second kind. 


- Then the cost of playing the first kind is 5 X pounds 


and the cost of playing the second kind is pounds. 
- In order to spend all his money » it should be : 5 X+ 250 
- This is an algebraic relation between the two variables Xand 
and it is called an equation of the first degree in two variables. 5 х+10у=50 +5 
х+2у =10 


* We can simplify the previous relation by dividing all terms 
by 5 to get an equivalent equation which is : X + 2 y = 10 
2у=10=х  €2 
e O x 

g‏ == ا 


3 


It can be written also in the form : 2 y = 10— X 
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Lesson One 
For example: 


* If Islam decided that he will not play the first kind. 


ie. X20 > then y= 


i.e. He can spend all his money by playing 5 games of the second kind. 


We express that by the ordered pair (0 » 5) 


* If he decided to play one game of the first kind. 


ie. X21 I 


1 
2 
D 


7 games of the second kind because the number of games 


but in this case » he cannot play 4 


must be a natural number. 
e If he decided to play two games of the first kind 
ie. x22 „епу = 72-4 
i.e. Не can spend all his money by playing 2 games of the first kind and 4 games 
of the second kind . We express that by the ordered pair (2 » 4) 


Thus we can know the different possibilities and put them in a table such as the following : 


| Number of games of the 1° kind (X) | 0 2 4 6 8 10 


tw 


| Number of games of the 2" kind (y) | 5 4 3 1 0 


| Remarks i 
* There is an infinite number of ordered pairs which satisfy the previous relation but some 
of them can't represent the possible numbers of each games because the number of games 


must be a natural number. 


— As we mentioned before (1 4 1) satisfies the relation but it is not possible to represent 


the number of games because 4 i EN 
= Similarly (— 2 » 6) satisfies the relation but it is not to be used because — 2 EN 


* To find all the possibilities » we write the equation : X + 2 y = 10 putting y in one hand 
10-х 
2 
We can also put X in one hand side as : X = 10-2 y 
And the following example shows that. 


side as : y = 
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Example El What are the different possibilities for a person to pay L.E. 45 using 
two kinds of bills (banknotes) of L.E. 5 and L.E. 10 ? 


Solution Let the number of bills of L.E. 5 be X » then its value = 5 X pounds 
and the number of bills of L.E. 10 be y » then its value = 10 y pounds. 


.. 5 X+ 10 y =45 » dividing the two sides by 5 

1 Х+2у=9 

Putting X in one hand side » then the equation will be in the form : 
X=9-2y 


The following table shows all possibilities to pay the sum of money : 


m x (Xoy) Number of bills of each kind 


0 9-2x0=9 (9 50) 9 bills of 5 pounds 


7 bills of 5 pounds and 
1 bill of 10 pounds 


1 9-2x1z7 (7 91) 


5 bills of 5 pounds and 
2 bills of 10 pounds 


2 |9-2x2=5] (552) 


3 bills of 5 pounds and 
3 bills of 10 pounds 


a 9-2x3z3 (3 93) 


1 bill of 5 pounds and 
4 bills of 10 pounds 


4 9-2x4=1 (154) 


Notice that : 


If y 25 » then X 2-1 € , then y = 5 is impossible. 


ty yourself. Find the different possibilities for a person to pay L.E. 65 of bills 
(banknotes) of L.E. 5 and L.E. 20 


| The linear relation 


* The linear relation is a relation of the first degree between two variables X and y , 


itis in the form 
X+by=c »wherea, band care real numbers , a and b are not both equal to zero 


e There is an infinite number of ordered pairs which satisfy this relation. 
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‘If we represent it graphically , the graph will be a straight line therefore it is called 


a linear relation , this will be shown later when we study the graphic representation 


of the linear relation. 


Example Й 


Solution 


Find three ordered pairs satisfying each of the following relations : 
13X+y=5 2 3X-2y=6 
32xz3 4 y=-2 


We can find these ordered pairs by setting a value for X and substituting in 
the relation to get its corresponding value of y or we do the converse : 
1 + SetxX=0 
“3x0+y=5 лу=5 

.. (0 › 5) satisfies the relation. 
e Set X=1 

“3xl+y=5 лу=5-3=2 

-. (1 2) satisfies Һе relation. 
*SetX--2 

23 х(-2) +у=5 “y=5+6=11 
^. (72 » П) satisfies the relation. 


2 By substituting directly as we did in 1 we can get the ordered pairs but 
we will present another method of solution by putting one of the two 
variables in one hand side alone. 


50-36 2-2 y 26-3 X (multiply by (~ 1)) 
1 2y=3X-6 y=- 
* Set X20 30-6 <8 

2. (0 »— 3) satisfies the relation. 

Е з Зеба Ж... 

*SetXz1 - 2 Еш 15 

ES (1 و‎ 13) satisfies the relation. 
+ Set X=2 =252-6.0 


~. (2 » 0) satisfies the relation. 
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8 "2x-39 = 


койо 
E 
Ш 


This relation will be satisfied for all ordered pairs (X » y) where X = 1 
1 1 1 
whatever the value of y such as (13 »0) > (157 > 1) and (1$ > 2) 
2-- 


This relation will be satisfied for all ordered pairs (X » y) » where 
| у= – 2 » whatever the value of X such as (0 »—2) »(1 » — 2) and (2 » - 2) 


Example E Choose the correct answer from those given : 


1 Which of the following ordered pairs satisfies the relation = 2 X— y = 1 ? 


(а) >) (6) (5 3) (с) @ ›5) (3)C 255) 
2 If (2 »—3) satisfies the relation : 2 X- y = c » then C = = 
(0-7 (5-1 ©! @1 
3 If (—2 , 1) satisfies the relation: 3 X + b y = 1 » then b = 
@-7 ®-5 (9c (7 
4 If(k »2 К) satisfies the relation: 5 X — y = 6 » then k = 
(2-18 (5-2 ©2 @ 18 
5 If (k »— 2) satisfies the relation: 5X+4y=7 » then k = 
(5-3 ©- © @3 


Solution 1 (с) The reason : By substituting each ordered pair in the given 


relation » we find that (3 » 5) satisfies the relation as 
follows : putting: X= 3 sy = 5 
“2X-y=2(3)-5=6-5=1 

2. (3 »5) satisfies the relation. 


2 (d) The reason : с. (2 »— 3) satisfies the relation: 2 Х-у=с 


2.2.02) (-3)= с 
4+3=с 
wes 
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3 (d) The reason : © (-2 › 1) satisfies the relation: 3 X + by = 1 


3 (-2)+bx1=1 .-6+Ь=1 
5sb2146 Sbz7 
4 (с) The reason : ©. (К »2 k) satisfies the relation: 5 X-y = 6 
“ 5k-2k=6 “ 3k=6 
= kaz 


5 (d) The reason: `` (k »—2) satisfies the relation: 5 X+4y=7 
5k+4(-2)=7 “ Sk-8=7 


2 1 5k=15 nk=3 
(1) 


Find four ordered pairs satisfying the relation : 3 X + y = 2 


TRY 


»y yourself. 


1 
(2) If (3 k » 2 k) satisfies the relation : X — 3 y =9 » find the value of k 


і The graphic representation of the linear relation 


* We mentioned that linear relation between two variables X and y is usually 


written in the form : a X + b y = c » where a » b and c are real numbers » a and b 
are not both equal to zero. 
This linear relation is represented graphically by a straight line (that is why it is called linear). 


* To graph a linear relation » you need to graph at least two ordered pairs satisfying this relation. 
You can add a third ordered pair to check that the three points lie on the same straight line 
which is the graphic representation of the relation. 


Example n Represent the relation : 2 X — у = 3 graphically 


Solution To represent this relation graphically» we should determine three ordered 


pairs satisfying the relation : 2 X — y = 3 » as follows : 


* Set X=0 42x0-yz3 л-у=3 лу=-3 
*SetXz1 л2х1-у=3 —у2-у=1 лу=-1 
e Set X22 52x2-2yz3 ʻ-y=-1 злу 


It is preferable to put the values of X and у іп a table as the following : 


EN ИЕ 
es ШЕ | 
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Then we determine the points which represent | 

these ordered pairs : (0 »— 3) »(1 »— 1) and 2 

(2 » 1) on orthogonal coordinates system E. F x 
»then we draw the straight line passing BUE EU 7/23 
through these points » it will be the graphic 2 


representation of the relation : 2 X — y = 3 


! Remark 
All the points of the straight line which represents the relation determine ordered pairs 
which satisfy the relation. 


For example: 
The point A determines the ordered pair (— 1 » — 5) which satisfies the relation when we 
put X=- 1 we find that 2 x (—1)—y=3 іе. у= – 5 and also the point B (- 2 » — 7) 


ТЛЕ) Represent the relation : y -2 X=- 1 graphically. 
EEE 


We studied before the relation : a X + b y = c » where a : b are not both equal to zero and 
it is called a linear relation and it is represented graphically by a straight line and now 
we study the following cases : 


Examples 
(12-0 >b#0 


| For example : 
Then the relation becomes in | The relation : 2 y = 4 
the form : i i.e. у = 2 is represented by ж Ж 


qu | a straight line parallel to 


diti d TUTTI X-axis and intersects y-axis 
it is represent d i 
SP ener deen араса int ; at the point (0 5 2) y 


a straight line parallel to X-axis and į 


ў х | су | Notice that : 
intersects y-axis at the point (0 WIE ) | | The relation : y = 0 is represented by X-axis 
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Ө 15-0.a20 


Then the relation becomes in 


the form : 


and it is represented graphically by 


a straight line parallel to y-axis and 


intersects X-axis at the point ( = 0) 


| For example : 
| The relation : X = —3 is 
і represented by a straight 3 


і line parallel to y-axis 
| and intersects X-axis at 
| the point (- 3 »0) 


Notice that : 
The relation : X = 0 is represented by y-axis 


Ө ҥс=0 


Then the relation becomes : 


and it is represented by 
a straight line passing through 
the origin point (0 +0) 


X- 


| For example : 
¦ The relation : 2X+y=0 
} is represented graphically 


i by a straight line passing 
j through the origin point as 


i shown in the opposite graph : 
т ИЕ ФЕ 
y -2 2 


Example H Graph the straight line which represents the relation : 2 X +5 y = 10 


Solution 


v2X-5yz10 
_10-5у 
22 

‘Sety =0 


*Setyz2 


‘Sety =4 


and if this straight line intersects X-axis at the point A and y-axis at 
the point B 9 find the area of A ОАВ where O is the origin point. 


~. (5 »0) satisfies the relation. 


~. (0 ,2) satisfies the relation. 


42X210-5y 
010-500) _ 
5 ss 
oe MOSS OVD 
х= =0 
ix^ 020.5 


^. (75 54) satisfies the relation 
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[ x 5 0 E 


y 0 2 4 


+: The straight line intersects 
X-axis at the point (5 » 0) 


<. ОА = 5 length units. 
» - the straight line intersects y-axis at the point (0 » 2) 
-. OB = 2 length units. 


-. The area of AOAB = 4 OA x OB = i x 5 x 2 = 5 square units. 


In the previous example » we can get the points of intersection of the straight line 


representing the relation : 2 X + 5 y = 10 and the coordinate axes without using the graph 
as the following : 


*Set y=0 52Х+5х0=10 

SpA S =10 X25 

-. The point of intersection with X-axis is (5 » 0) 
*Set X20 22 (00) +5у=10 

75 у= 10 лу=2 


-. The point of intersection with y-axis is (0 » 2) 
Е 


є- 
,Suonnjos 1o0 әле AAL, (p – 0) * (I- «D * (2° 0) * (c а„@ 


"spunod 0с jo $19 Є pue spunod c jo [19 | - spunod og 
зо = с pue spunod c Jo 511 ¢ ~ spunod oZ Jo [д | pue spunod c Jo пф 6 ~ spunod c Jo 519 ЄТ 


Jasıno/ Áq A} Jo / 
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2 | Slope of straight line 


If a point moves on a straight line L from 


the location A (X, » y;) to the location | 
B (X, > y2) »then: 


— The change in the X-coordinates = X, — X , 


It is called (the horizontal change). 


— The change in the y-coordinates = y, — y, 


It is called (the vertical change). 
The ratio of the change in the y-coordinates to | 
the change in the X-coordinates is called the 


slope of the straight line (S). 


the change in y-coordinates the vertical change 


es f the straight line = — —- UE =- a= 2 
The slope of the straight line the change in X-coordinates the horizontal change 


» where X, 2 X, 


• S is undefined if X , =X, 
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Examp le In the opposite figure : 
Find the slope of the straight line L 


Solution We determine two points on the straight 


line such as A = (1 »2) and B = (3 »3) 
m sx 
XX, 
Jrad 
“= (2 


In the previous example » notice that if we used another two points of the straight line to 
find its slope as the points C (- 3 »0) and D (- 1 » 1) we find that : 


= 1-0 
= РЕА ==> =F (the same result) 


Example FJ rina the slope of the straight line passing through each pair of points 
in the following : 


1 (2,4) (455) 2 (1,3), (4,2) 
3 (-2,-3), (4,1) 4 (3,1) ,(1,0) 
Solution oa TEES de Ш 
ae Nds PEU Б тазу 2) 
АЕ 2.9: - 7:1 
us се, у EC 
3 3) EA in 
BS XQ; 4363 CIE 2 


TRY 


by yourself 1 Find the slope of the straight line passing through each pair of points 


in the following : 
(1) 2 +1)» >4) (2) (3-5) +4 >2) 
(3) C3.- 05.050) (4) C653) +4 >2) 
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B (X5 ›у,) » where X, > X, »then 
Olfy,>y, 
i.e. y increases as X increases » then the slope of 
the straight line is a positive number. 


Le sso 


* If a point moves on a straight line from the location A (X , » y;) to the location 


@lfy,<y, 
i.e. y decreases as X increases » then the slope 


of the straight line is a negative number. 


їе. 5 <0 
өг V= x 

i.e. y is constant as X changes » then the slope VAT 

1» 71 
of the straight line = zero А! 
ie. S=0 Н | 
i.e.| The slope of the straight line parallel to d 
1 
X-axis — zero 


Өпх,=х; 
» then the slope of the straight line is undefined because 
there is no change in the X-axis. 


ie. X,-X,-20 


i.e. The slope of the straight line parallel to 
y-axis is undefined. 
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Example Е In the opposite figure : 

ABC is a triangle in which 

BC// XX »AD 1 ВС 

Complete the following using one of the 
words (positive » negative » zero » undefined) 
in the spaces : 


1 The slope У nes 


2 The slope of BC is «= 


3 The slope OT E 4 The slope AD 
Solution 1 Negative 2 Zero 
3 Positive 4 Undefined 


Example n If the slope of the straight line passing through the two points 
(-3 54) and (1 » y) is 2 » find the value of y 


Solution .. < = 72-71 MES pnis 
aera X,-X, 1-C3) 4 
“y-4=2x4 “y-4=8 У 


In the previous » we found that the slope of the straight line is constant and it does not 
change whatever the two selected points on the line » therefore to prove that the three 
points A » B and C are collinear » then we find the slope of AB and the slope of BC 


If the slope of AB = the slope of BC » then A > B and C are collinear. 


Example В Prove that the points А (253) » B (4 , 2) and C (8 , 0) are collinear. 


Solution -s= 272-1 
S SEE 


- The $ dq ESL yy во 02206-03 
^. The slope of АВ = 2-5 =- 5 stheslopeof BC = 324 = == > 
» `. the slope of AB = the slope of BC and the point B is common. 


-. The points A » B and C are collinear. 
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Example [3 


If the points A , B and C are collinear where A (3:2) » B(5:-1) 
and C (1 , К) » find the value of k 
8 E 2-1 
Solution `~ S= 7 
ي‎ X5-X; 
-1-2 3 


-. The slope of AB = Er 


n ok-CD o kel 
»the slope of ВС = ES 4 


» 7 А.В and C are collinear 5 the slope of the straight line is constant for 
any two points on it. 


-. The slope of AB = the slope of BC 
MS kil 

"2 — -4 

n 2(k+1)=-3x(-4) 


4 2k+2=12 


= 2k=10 “k=5 


TRY 2 
y yourself. If the slope of the straight line passing through the two points 


(3 5-1) »(7 va) is 3. , find the value of a 
4 


Prove that : C (- 1 ,2) E AB » where A (1 »3) and B (3 » 4) 


‘Lary Jo edors әш = Jy Jo 20015 ou eu лола : эшн] лә$лпоХ Áq әлога (2) 
= 208 


t 
T 0) Te) 1- @) 
JjesunoK Áq Ku] jo J 
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e. The slope of the straight line (S) expresses the rate of change of y with respect to X 


In our life » there are many applications which we need to know the rate of change in dealing 
with them. 


Dif the opposite graph represents the motion of 
. (Distance in km.) 
a car » then : EN 
The uniform velocity of the car (v) 
= the rate of change of the distance (d) with 


respect to the time (t) 


e. The uniform velocity of the car (v) 
= the slope of the straight line (S) 
and by selecting two points on the straight 
line as A (2 » 80) and B (5 » 200) 


"m EG PFT A! 
4, – di 200-80 120 (Time in hours) 
м --4--40km/hr. 
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(The capital in thousands) 


If the opposite graph represents the change in the 
capital of a company (y) within the time (t) » then : 
The rate of change in the capital of the company 
= the slope of the straight line AB 150 
-. The rate of change of the capital of the company 

_ уу-У, 200-50 


~ t-t 4-0 50 


= = 37.5 thousand pounds / year. 0 


1 
== t 
4 2 3 4 (Time in years) 


i.e. The capital of the company increases in the rate = 37.5 x 1000 = 37500 pounds/year. 


A person filled the tank of his car whose Mrd un 
capacity is 40 litres with fuel. After he 
covered a distance 100 km. » he found that 
the remained fuel in the tank — 30 litres. 
The opposite figure shows the relation 
between the covered distance in km. (d) 


and the amount of the remained fuel in 


| (Covered distance 
> inkm) 
0 50 100 150 200 250 300 4 


the tank in litres (у) » then : 


The rate of consumption of fuel — the slope of AB 


; А : _ У-У _ 30-40 -10 
i.e. The rate of consumption of fuel — d,-d = 100-0 = 100 ==] 


MTS 
0 litre/km. 


(The negative sign denotes the amount of fuel decreases in the rate of one litre for each 10 km.) 


Example J] Waleed rode his bicycle from BEE 
Cairo to Benha › then he 50 Bp-ac 
returned back to Cairo. M 
The opposite graph represents 
the bicycle motion during going 30 
and returning back : 20 
1 Find his velocity in going trip. 10 
2 Find his velocity in returning back trip. ae Y i 
(Time in hours) 


3 Find the average velocity during all trips. 


4 What do you say about the horizontal line segment in the graph ? 
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Solution 


Example Й 


Solution 
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1 Taking the two points A (0 »0) and B (4 » 50) 
-. v (during going trip) = aot = 12.5 km/hr. 


2 Taking the two points C (5 » 50) and D (10 $0) 
0-50. -50_ 10, 
10255 5 10 km/hr. 


(The negative sign means that Waleed moved in the opposite direction 


-. v (during returning back trip) = 


of his first motion returning back to Cairo with velocity 10 km /hr.) 


5 the total distance _ 100 _ 
3 The average velocity = CREE ТТЛ 10 km hr. 


4 The horizontal line segment in the graph shows that Waleed stopped for 
an hour after he covered a distance equal to 50 km. » then he returned 


back to the start point. 


The following graph shows the change of the capital of a company 
within 10 years : 


1 Find the slope of each of AB » BC and CD What is the meaning of 
each of them ? 


2 Calculate the capital of the company at the beginning. 


(Capital in thousands) 


| 
L| 
I 
| 


(Time in years) 


U cn RCE e E. GOES КӨЧ ы] 


ГА (0 540) >B (3 5 100) »C (5 » 100) and D (10 , 80) 


100-40 60 _ 
FET TE 20 
It expresses the increase in the capital of the company within the first 


three years from the beginning in the rate of 20000 pounds/year. 


1 The slope of AB= 


Lesson Three 


Example EJ 


Solution 


po 100-100 0 

* The slope of BC Sa = =0 
It expresses that the capital of the company is still constant without 
increasing or decreasing within the fourth and the fifth years from 
the beginning. 

80-100 _ -20 __ 
10-5 5 

It expresses the decrease in the capital of the company within the last 


* The slope of CD = 


five years in the rate of 4000 pounds/ year. 
2 +: A(0 540) 
-. The capital of the company in the beginning = 40000 pounds. 


A tank of water is filled with دی‎ ини 
water completely. А 
A tap is opened below the tank 
to empty it. The opposite graph 
represents the relation between 
the time (t) in minutes and the 

amount of water remained in 


the tank (v) in litres : 


1 What is the greatest capacity 
of the tank ? 


2 What is the time needed to os) 76. 187 wy Об OF 


(Time in minutes) 


empty the tank ? 
3 What is the amount remained in the tank 
after 20 minutes ? 


4 What is the rate of emptying the tank ? 


1 From the graph » we find that АВ intersects the axis which represents 
the amount of remained water (v) at the point (0 » 750) 
2. The greatest capacity of the tank = 750 litres. 

2 From the graph » we find that AB intersects the axis which represents 
the time (t) at the point (30 » 0) 


~. The needed time for emptying the tank is 30 minutes. 
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| 3 ++ The point (20 » 250) € AB 
~. After 20 minutes » the remained amount of water in the tank is 250 litres. 
4 The rate of emptying the tank = the slope of AB 


35s 19250-25000 = 250) 


“о-у 20-10 10 2 


2. The tank is emptied by the rate 25 litres/minute. 


ajo 
ы 
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Example Ё Hossam filled the tank of his car with fuel 
given that its capacity is 50 litres. i 
After Hossam covered a distance 200 km. 5; 
» he noticed that fuel meter shows that the 


tank has fuel = i its capacity. A Ful 


TS 


Graph the relation between the distance covered by the car and the amount 
of fuel in the tank and calculate the distance covered by the car till the tank 
becomes empty. 
Solution Let the covered distance = d (km.) 
| and the remained amount of fuel = y (litres) 
~. In the beginning » the distance = 0 km. 
i.e. d = 0 and the amount of fuel in the tank = 50 litres. 
i.e. у = 50 
-. The point A (0 » 50) expresses the 
amount of fuel in the tank in the beginning of motion. 
5 i the capacity of the tank — à x 50 = 30 litres. 
-. The point B (200 » 30) 
expresses the amount (Remained amount of 


fuel in litres) 


of fuel in the tank after > 


a covered distance o 

200 km. from 0 

the beginning. ai B 
т. АВ represents the 20 

relation between the 10 


covered distance (d) and 


0 50 100 150 200 250 300 350 400 450 500 d 
the remained amount of (Covered distance 


inkm) 
fuel in the tank (y) 
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-. The rate of decrease of fuel = the slope of AB 


ZN OO OM 1. 
e ED оа O 


i.e. The amount of fuel in the tank decreases with rate of one litre per 10 km. 


-. The covered distance from beginning the motion till the tank becomes empty 


the t of fuel in the beginni 50 
_ the amount of fuel in the beginning _ =50 x 10 — 500 km. 


rate of decrease of fuel mii 
10 


We can find the covered distance from the beginning till the tank becomes empty from 


the graph by finding the point of intersection of AB with the axis which represents the 
distance d which is (500 » 0) 


i.e. The covered distance by the car when the tank becomes empty = 500 km. 


ЕИ ^ The opposite graph represents the (Distance in km.) 


motion of a car measured from a fixed 
point A : 
(1) Determine the uniform velocity of 

the car. 


(2) Calculate the covered distance after 
two hours from the beginning of the 


motion. (Time in hours) 


"un 08 (Z) 
moy / "un OF (0) 


JjesunoÁ Aq Á} jo ] 
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ШШ Lessons of the unit: 


1. Collecting and organizing data. ерни 


2. The ascending and descending cumulative phone or tablet X 


У А 5 to scan the QR Code 
frequency tables and their graphical representation. and enjoy BRAA 
3. Mean. watching videos. ij 
4. Median. 
B. Mode. 


ШЕШ Unit Objectives: 
By the end of this unit, student should be able to : 


* organize data in frequency tables with sets. 


* form each of the ascending and descending cumulative 
frequency tables. 


• graph each of the ascending and descending cumulative 
frequency tables. 


• find the mean of a set of data organized іп a frequency table 
with sets. 


* find the median of a frequency distribution with sets. 


• calculate the mode from a frequency table with sets. 


LESSON 


| Collecting and organizing data 


In the last year » you knew how to organize data and put them in a simple frequency table 

» but when summarizing large masses of data » it is useful to distribute them into sets » and 
determine the number of individuals belonging to each set. 

The table consisting of sets and their corresponding frequencies is called “frequency table with sets” 
The following example shows how to organize data into a frequency table with sets. 


Example In the following table » these are the marks of 54 students in one 
of the classes in grade two preparatory in a school » which they 
took in an exam in mathematics where the full mark is 60 


aa * 


42 54 86 46 За 45 ы 40 48 
48 40 47 25 48 45 86 56 44 
| -|38 47 зо 875 40 @ 42 28 50 
47 55 27 45 30 42 5l 43 46 
29 43 (59 35 445 82 24 39 54 


al 362145199 742 56 д5 DO to 


The required is forming the frequency table with sets. 
| Determine the range 


( (it is the difference between the greatest mark and the smallest mark) | 


+: The smallest mark is 20 and the greatest mark is í ) 


2 The range = 59 - 20 - 39 
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2 Divide these data into a suitable number of sets of marks » say 10 
disjoint sets » the length of each of them is 4 » then you obtain the 
following sets : 


* The first set : 
The students who obtain 20 marks till less than 24 marks » 
which is written as (20 —) 


* The second set : 
The students who obtain 24 marks till less than 28 marks » 
itis written as (24 —) 


* The third set : 
The students who obtain 28 marks till less than 32 marks » 
itis written as (28 —) and so on till you reach the tenth set. 


* The tenth set : 
The students who obtain 56 marks till less than 60 » 
itis written as (56 —) 


3 Form the tally table as follows : 


Sets Tallies Frequency 
20- |! 1 
24- 111 3 
28- |1111 4 
22 — Il 4 
36- | II 7 
4O- |HH H 10 
44- |THE THE II 12 
48- TTH II 7 
52- IIl 3 
56- 111 3 
Total 54 
(The tally table) 


Lesson One 
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4 Omit the tallies column from the table to get the final form of the frequency 
table with sets. It can be written vertically or horizontally. 
The following is the horizontal form of the frequency table : 


[ ses [20-[24-|28-|32-|36-|40-|44-|48-|52- | 56- | Total. 
[Frequency] (|8|4|4|7]10|2]7|8|8 | 54] 


From the previous table › we deduce that : 


* The set that has the greatest frequency is 44 — 


* The set that has the least frequency is 20 — 


TRY, 
"OUS The following is the weights of 50 persons : 


52 | 35 | 40 | 57 | 43 | 40 | 36 | 49 | 43 | 58 
47 | 48 | 51 | 30 | 59 | 36 | 45 | 41 | 44 | 37 
42 | 54 | 38 | 55 | 42 | 47 | 46 | 34 | 53 | 44 
47 | 32 | 41 | 62 | 50 | 39 | 58 | 46 | 43 | 49 
40 | 41 | 64 | 44 | 54 | 45 | 38 | 40 | 48 | 41 


Form the frequency table with sets. 


| [4 G 9 1 91 L € Aauanbaus | 


| -09 micis =OS — SP — OF 2/58 206 5195 | 


dasunok Aq Au} Jo / 
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The ascending and descending cumulative 
frequency tables and their graphical representation 


«In the previous lesson » you learnt how to form a frequency table with sets and how to 
get some information from it as the following table which represents the distribution of 


weekly wages of 50 workers in one factory : 


| Sets of wages 54-|58 zl 62- [66 E | 7O- Total 
| No. of workers (Frequency) 5 12 2 7 | pi 150 | 


From this table » you can know the number of workers (the frequency) in each set. 


For example: 


— The number of workers whose wages lie between 58 and less than 62 pounds 


is 12 workers. 


— The number of workers whose wages lie between 66 and less than 70 pounds 


is 7 workers. 
» But some other information cannot be obtained directly from this table such as : 
— The number of workers who obtain wages less than 62 pounds. 
— The number of workers who obtain wages equal to 58 pounds or more. 
2 In order to be able to know such information » you need to study how to form another 
type of tables called cumulative frequency tables (ascending and descending) and 
this what will be shown in the following examples : 
101 


= 
23 
= 


Example Ell 


The following frequency table shows the weekly wages in pounds of 50 workers in one 


factory : 


| Sets of wages 


54- 


58 = 


62 – 


66 – 


70 — | Total | 


| No. of workers (Frequency) 


5 


12 


22 


7 


4 | 50 | 


Form the ascending cumulative frequency table and represent it graphically 


» then find : 


1 The number of workers whose weekly wages are less than 60 pounds. 


2 The percentage of the number of workers whose weekly wages are 


Solution 


* Form the ascending cumulative frequency table as follows : 


ess than 60 pounds. 


The upper | Sets of wages |54-|58-|62-|66-|70- 
boundaries | Frequency Number of workers 
of sets | (Frequency) 5 02206 4 


The ascending cumulative frequency table. 


Notice that : 


Less than 54 zero «—— Less than 54=0 — 


Less than 58 5 1 Lessthan 58=5+0=5 — 


Less than 62. {7 <i Less than 62:2 5 * (2.8 [7 — —— 


Less than 66 39 -—— Lessthan6675 * 12-222 39 ———— 


Less than 70 46 < Lessthan 7025 *12*22* 72 46 


Less than 74 50 6 Lessthan 74.2 5-- (2.22 7 c 4.8 50 ————— — 


The ascending cumulative frequency begins with zero and ends at the total frequency. 


To represent the ascending cumulative frequency table graphically › do as follows : 


1 Specialize the horizontal axis for sets and the vertical axis for the ascending cumulative 


frequency. 


2 Choose a suitable scale to represent data on the vertical axis so that it contains the 


ascending cumulative frequency easily. 
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Lesson Two 


3 Represent the ascending cumulative frequency of PASE А КЁ ДА 


each set » then draw the graph (the curve) such that it 
passes through the points which we located as shown 


in the opposite figure. 40 
* From the graph › we find that : 30 


1 The number of workers whose weekly wages are 
less than 60 pounds = 10 workers. 


2 The percentage of the number of workers whose 


Sets 


10 ч 
= % 0 mim 
weekly wages are less than 60 pounds so * 10096 Zo d a бё йо Т 
—20% The ascending cumulative frequency curve 


Example Й 


The following frequency table shows the weekly wages of 50 workers in one factory : 


| Sets of wages 54- 58-| 62 — | 66 – |70 – Total | 
| No. of workers (Frequency) | 5 12 | 22 7 4 50 | 


Form the descending cumulative frequency table and represent it graphically ; then find : 


1 The number of workers whose weekly wages are 60 pounds or more. 


2 The percentage of the number of workers whose weekly wages are 60 pounds or more. 


Solution 


Form the descending cumulative frequency table as follows : 


[Sets of wages |54-|58-|62-|66-|70-| | The lower 


boundaries | Frequency 


Number of work 
| КЕСУ ON 5 12 22 7 4 | of sets 


54 and more = ———7 5 +12 +22.+7 +4. =50 —» 54 and more 50 
58 and more = —2+22+7+4=45 —> 58 and more 45 
62 and тоге = — 22*7*4-88 |+ 62 and more 33 


7+4=11—+ 66 and more 1 


66 and тоге = | 
70 andmore= ` — 70 and more 4 
74 and more = —» 74 and тоге. zero 


The descending cumulative frequency table 
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= 
23 
= 
Notice that : 
The descending cumulative frequency begins with the total frequency and ends with zero. 


Descending cumulative frequency 


* To represent this table graphically » follow 
the same previous steps in the ascending БИЕ 
cumulative frequency table to get the opposite 40 


graph. 30 
* From the graph › we find that : 


1 The number of workers whose 


Ses 


weekly wages are 60 pounds or more = 40 workers. RTL EOS Qul, UP 
The descending cumulative frequency curve 


2 The percentage of those workers — E x 100% = 8096 


You can graph the two curves of the ascending Frequency. 


| and descending cumulative frequency of E 
a frequency distribution in one sketch. pus 


as shown in the opposite graph. 30 


Sets 
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Lesson Two 


TRY 


by yourself 


The following table shows the frequency distribution of marks of 40 


students in math exam : 
| Sets 10- 20- 30- 40 — 50- Total | 
| Frequency 4 8 12 10 6 40 ) 
Graph each of : 


(1) The ascending cumulative frequency curve. 


(2) The descending cumulative frequency curve. 


0 ا‎ 0 
sig" ses 
or or 
o 0с 
oc oc 
or or 
Aouanbang Aouanbai 


0 
yasıno/ Aq / Jo j| sionsuy | 
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You studied last year some of the measures of central tendency of a set of values 
which are the mean » the median and the mode. 


Now you will study how you can find these three measures of a set of data 
organized in a frequency table with sets. 


xý Remember that 
j To calculate the mean of a set of values , do as follows : 
1 Find the sum of these values. 
2 Divide this sum by the number of these values 


x The sum of values 
i.e. The mean of a set of values = —— — ——— —— 
Number of values 


For example: 
If the marks of 5 students are 25 »23 »21 »22 »24 


»then the mean of marks — nee = 23 marks. 


Notice that : 23 х 5 = 115 


> the sum of marks of the 5 students = 25 + 23 + 21 + 22 + 24 = 115 


i.e. The mean is the value which is given to each item of a set » then the sum of these new 
values is the same sum of the original values. 
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Lesson Three 


Example 


Solution 


TRY 


»y yourself. 


mean of data from the frequency table 


The following table shows the distribution of the marks of 50 students 
in mathematics : 

| Sets 10- | 20- | 30- | 40- | 50- | Total | 

( Frequency 8 12 14 9 7 50 J 


Find the mean of these marks. 


| Determine the centres of sets according to the rule : 


The centre of a set = — 
w—-— — 


10+20 i5 


» then the centre of the first set — 


200 25 ... and so on. 


» the centre of the second set = 5 
Since the lengths of the subsets are equal and each of them = 10 
therefore we consider the upper limit of the last set = 60 


» then its centre = 30:600 = 35 


2 Form the vertical table : 


Centre of | Frequency 

Set | the set « X> «f» Xxf 
10- 15 8 120 
20- 25 12 300 
30- 35 14 490 
40- 45 9 405 
50- 55 7 385 

Total 50 1700 


3 The mean = Thesumot Ges P2700 34 marks. 


The sum of f 50 


The following table shows the daily wages in pounds of 50 workers in a factory : 


| Sets EET |5527 aas sn isses: I Fass Total | 


^" 


| Frequency| 7 10 12 13 8 


Find the mean of the wage of the worker in pounds. 


"spunog тє 
JJesunoÁ Áq Án} 40 / 
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Median 


Xj Remember that 


The median is the middle value in a set of values after arranging it ascendingly or 
descendingly such that the number of values which are less than it is equal to the 
number of values which are greater than it. 


* To find the median of a set of values » do as follows : 


Arrange the values ascendingly or descendingly 
n then " 


x If the values number is odd =a If the values number is even | — 


Then : i Then : The sum of the two values lying 
T LE Я i А in the middle 

The median is the value lying in the middle : The median = 2 
exactly. i 
For example: | For example: 
• If the values аге: i » If the values are : 

A2 25 (ТО 20 1127.15.29 22113721 
* We arrange them ascendingly as follows | * We arrange them ascendingly as follows 

17,20,:23:,30,42 i 19,15,121,23:,24., 27 

V i { 
The median - 28 | The median = 1125 =22 
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Lesson Four 


і Finding the median of a frequency distribution with sets graphically 


To find the median of a frequency distribution with sets graphically » do the following 


steps : 


[1 Form the ascending or the descending cumulative frequency table » then draw the cumulative 


frequency curve of it. 


The total of frequency 


Find the order of the median = 2 


Determine the point which represents the order of the median on the vertical axis» from 


this point » draw a horizontal straight line to intersect the curve at a point » then from 


this point » draw a perpendicular to the horizontal axis to intersect it at a point which 


represents the median. 
The following example shows how to find the median using the two curves (the ascending 


or the descending cumulative frequency curve). 


Example 


Solution 


The following table shows the frequency distribution of marks of 
50 students in math exam : 


| Setsofmarks | 0- | 10- | 20- | 30- | 40- | 50- Total | 


| Number of students | 2 9 8 19 14 2 50 | 


Find the median mark of the students. 


* First : Using the ascending cumulative frequency curve : 
Frequency 


The шщ 
аа а каше 
Less than 0 0 
Less than 10 2 
Less than 20 7 
Less than 30 15 
Less than 40 34 
Less than 50 48 
Less than 60 50 


+: The order of the median = 50 =25 


| -. From the graph » the median = 26 approximately 
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UNIT 
638 


* Second : Using the descending cumulative frequency curve : 
Frequency 
The lower стані ow 
boundaries of sets a a Е 
0 and more 50 
10 and more 48 1 
20 апа тоге 43 30 
30 and more 35 E 
40 and more 16 
50 and more 2 E 
60 and more 0 EET TEE DERE VECES Sets 
| +: The order of the median = E 225 
| ^. From the graph » the median = 36 approximately 


You can find the median by more accurate method 


Frequency 


> this by drawing the two curves (the ascending and 
descending cumulative frequency curves) together 50 
in one graph to intersect at one point. m 
From this point » draw a vertical straight line to 
meet the horizontal axis at a point which represents 
the median as shown in the opposite 

graph to get the median = 36 approximately. 2s 


Sets 


Using the ascending or descending cumulative frequency curve , find 
the median of the following frequency distribution : 


| Se 42 | з= || 122) 16— | 202 Total | 


| Frequency 2 4 8 6 4 24 | 


"Kporeurrxoadde ct 


Hasano Áq Án ЈО jj 
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EXERCISES 


t ZLCLIMORSSCR 
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A research 
project 
on each unit 


Algebra and Statistics 


Unit One : Real Numbers. 


Unit Two : Relation between 
Two Variables. 


Unit Three : Statistics. 


[second Geometry 


Unit Four : Medians of Triangle — 
Isosceles Triangle. 


Unit Five : Inequality. 


The cube root of a rational number. 
The set of irrational numbers Q 
The set of real numbers R 

- Ordering numbers in R 

Intervals. 

Operations on the real numbers. 


Operations on the square roots. 


The two conjugate numbers. 


Operations on the cube roots. 


Applications on the real numbers. 


Solving equations and 
inequalities of the first 


degree in one variable in R 


e 


Scan the 
QR code 
to solve an 
interactive 
test on each 
lesson 


EXERCISE 


p 


number 


The cube root of a rational 


Interactive test 


(Ш From the school book 


© Remember Ф Understand © Apply sə Problem Solving 
CJ Complete the following table : 
Ф 
ээ Кын 3 „Ды, ыз — 
| Numbera | 8 | 125 27 | 5$ 125 | 


LF 


is са 125 |= f= cf 


s £27 6а =... 
(a) Endo + -8 =... 
3 


© 1 


e 
m" 


e 
2 


e 
л 


6 
о 


e 
ч 


9 
m 


e 
o 


ccs = ahs: 
(а) 2 (b) -2 

1 x 
3 (3) ее 
@ + (b) + 
га ¥264 +16 = 
(a) zero (b) 8 
ш\{25--125 = 
(a) 10 (b) zero 
C2 + CO) = ee 
(а) -4 (6) 8 
ao 4 33 + YO.25 =... 
@ 5 (DES 
X 0.001 x E Е ЕГИ 
@) + 2 
¥1000 x [0:008 =... 
@ 1 (b) 10 


A 3 
£n*[-27 +, 124 + 0.2 ت‎ 


(a) 1 (b) zero 


$ no i 25 = [у » then y = eene 


(a) 5 (b)-5 


Choose the correct answer from those given : 


(c) 4 


© 


(c) - 8 


(c) 5 


(c)4 


(c) 2 


(c) 35 


(c) 2 


(c)-1 


(c) 125 


Exercise 1 


(d)-4 


@ 5 


(d) +8 


(9) +5 


(d) zero 


(d)-2 


(d) 20 


(d)-2 


11 
(d) 5- 


(d) — 125 


(Y 6) (تمارین لغات)/۲ إعدادی/ت‎ oat, yall 9 


iz 
= 1 € Remember € Understand O Apply e Problem Solving 

о (If x? = 64 » then X = 

(а) 4 (6) -4 (с) 2 (d)-2 
* fg If x? 227 » then X= 

(а) 3 (b) 6 (c) 9 (d) 81 
ө [13) ga xs- AM rate io 

(a) Хх? (b) x? (c) X (d) x^ 
ө fa = jenes opns 

(a) 1 (b) 3 (c)9 (d) 27 


(mx = 5 


(а {х-3=-1 


(7) x345=32 


ü Find the value of X in each of the following : 
e 


е 
TEA х +27=0 
(4)2x3-5=x343 


7)QX«1)-7220 


Find the S.S. of each of the following equations in Q : 


[е] {х=-1. (s) ca [x = -4 
(5) A x3=-8 [E] M x? = 64 

(8|2 X? = 54 (9) ‡ x° = -200 
(2)€08x3+7=8 [з\х?+16= + 


[5] M (X + 3) = 343 
[в] (5 X-2) + 10 = 18 


(6)(3 X«1) 2-8 


m^ 
HE 


AL 


3 
4)3 [512 
ў Applications 


[3 Find each of the following : 


(2-335 
15) „| 27 {27 


A cube of volume 27 cm? Find the area of one face. 
e 


IINE 729 


Р 
«9 ст.» 


10 


В Find the total area of a cube whose volume is 216 ст? 
e 


3 


2 
«216 cm?» 


Exercise 1 


о If the half of ће cube of a number equals 32 › find this number. «4» 
ШЇ Find the inner edge length of a cube vessel with capacity of one litre. « l0 cm. » 
CA Find the diameter length of a sphere whose volume is 1372 л cube unit. di length unit » 


Find the length of the diameter of a sphere whose volume is 113.04 cm? (7023.14) «бст.» 


| 
© г 
For excellent pupils 


$9 

m Find the S.S. of each of the following equations in Q : 

ө 

1) (x2 + 6)? = 1000 210х214) = 169 


(3) Faxon = 25 4 Nax-208 -4x+4)=3 


II _ mM m 
mur xei9-3 » find the value of x «4» 
o 


A man was asked about the age of his father and the age of each of his three sons. 
® His answer was as follows : 

My age is half the age of my father. The age of my eldest son is the square root of the age 
of my father and the age of my middle son is the cube root of the age of my father and the 
age of my youngest daughter is the quotient of the age of my eldest son by the age of my 
middle son. Given that the age of my eldest son is twice the age of my middle son. 


What is the age of each of his father and his three sons ? «64585452» 


Now at all bookstores 


@ cLIIORISSCR 
in 


for all educational stages 
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The set of irrational 
numbers Q interactive test 


ШШ) From the school book 


EXERCISE 


€ Remember @Understand © Apply ə Problem Solving 


E In each of the following » show which of them is a rational number and which of 
. 


them is an irrational number : 


11-5 2 22 5 206 4/23 x 105 


3 

5 -1 36 ѕ 136 7 {7 в zero 

aa |- 64. 25 a |1 

811-5 | 0 81 ^1 HS NE 
13/3 33 14 E 0.343 15) a 16 (– Ба 


„о - 5 uei | алаа 
4 


[2 | Find an approximated value for each of the following numbers : 
© 


1 411 “to the nearest hundredth”. 


3 
2 Үт “to the nearest tenth". 


E! 
з 1-9 “to the nearest tenth". 


Find two consecutive integers for each of the following numbers to be included 
Ф 


between them : 


{5 2112 з 10 а *[-20 


Exercise 2 


Bü If X is an integer › find the value of X in each of the following cases : 


1 x«e[2«x«1 «i» | 2g x« 8o «xal «8» 
чч 3 3 
з Шх<5<Х+1 «1» ах< ]50<Х+1 «3» 


3 
s x«[-100 « x «1 «-5» в х<|-{35|<Х+1 «5» 


Find an approximated value for each of the following numbers ; then check your 
© 


answer using the calculator : 
3 3 
1420 2117 з\{5+1 a {9-1 


Ba Choose the correct answer from the given ones : 


^ 1 The irrational number in the following numbers is -+= 


(a) JF үз E ШЙ 


$ е IfX=1f2 » y 22 then which of the following does not represent a rational number ? 


(a) X34. y (6) x+y? (xy (à 2 xy 


» (8 [IJ The irrational number located between 2 and 3 is = 


(ay 10. ът (c) 2.5 (Y3 


^ а C The irrational number located between —2 and —1 186 


@-3 ()-14 (9-3 @ү? 
© = mioz TESA, 
(a) 2.99 (b) 3.71 (с) 3 (d) -3.2 


о 6 LL The nearest integer to 25 is 
(a) 5 (b) 3 (c)2 (d) 12.5 


© 7 Ifn€Z, »n« 126 <n + 1 then N = css. 
(a) 25 (b) 5 (с)-5 (4) 24 
^ 8 The side length of a square whose area is 6 em? is ees 


(a) a natural number. (b) an integer. 


(c) a rational number. (d) an irrational number. 
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E 
= 1 © Remember ® Understand ^O Apply sə Problem Solving 


о [3] EM The area of a square whose side length is 13 em. ds cm? 
(а) 4113 (b9 (с)3 (d) 6 
© [18 E The square whose area is 10 cm? » its side length is -+++ cm. 


(a) 5 (b)-5 (yf 10 (à) -[10 


© (11| Тһе S.S. of the equation : (x -15) (+13) =0ш@г 


«Us; 64-73} eiY1s45  @{{5›-үз} 


Find the value of X in each of the following cases and determine whether 
o ^ 
XEQorxEQ: 


[1])5 x? 2 10 «#2» [г|[Д4х?=9 «+> 
(3) CQ x? = 125 «5» [413 x? 227 eo» 
(8)0.1 X? 2 10 «+10» [8]0.001 x? 2-8 «-20» 
(7)£2 (x- 1? =4 NICE [8)(X-5) =1 ns 


В Find in Q the S.S. of each of the following equations : 
е 


(3)x?-13 [8x3 216 (3) 2x? =5 
5 2 
(42 x32-2 (8]125 x3 -7 220 i5] 1 x? «2266 


7) (X? + 5) (X2 3) = zero (8) (x+47) (x? - 6) = zero 


Prove that : 
° 


[1] {2% included between 1.4 and 1.5 
(а] quis included between 3.31 and 3.32 
3] Үз included between 1.2 and 1.3 
4) Ea is is included between 2.4 and 2.5 


RES 
5] V-17 is included between — 2.6 and – 2.5 


[в) [3 + 1 is included between 2.7 and 2.8 


Exercise 2 


II) Determine the point that represents each of the following numbers on the number line : 
e 
[1] {3 (a]-4u їз] 410 (a 51 (812-17 


Ф £3 Draw the number line and label point A which represents 2 
LJ 


* Label point B which represents 1 «2 
* Label point C which represents 1 ={@ 


[12] Draw the right-angled triangle ABC at B where AB = | cm. and BC = 3 cm. » then 
° 

use the figure to determine the points that represent the following numbers on the number 
line : 


1 {о |2 -10 mario [4)3- То 


E Calculate the side length and. the diagonal length E a square e Ghose area mU 10 cm? 


«Го em. » [20 em.» 


|» Life Application 


[I A tree is 3 metres long. Its upper part was broken because of 
* the wind and it made an angle with the surface of the ground. 
If the length of the left part of the tree is 1 metre » 

find the distance between the base of the tree and the point 
of touching of its top with the ground. «3 metres » 


۹ For excellent pupils 


LI 
® Without using the calculator » prove that 3 +4 2 is included between 3 and 4 


CIEL monsScR) 


Notebook 


- Accumulative tests. 
- Important questions. 
- Final revision. 

- Final examinations. 
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The set of real numbers R 


Е: 


EXERCISE 


and ordering numbers іп R ыгы 


£13 From the school book 


€ Remember @Understand © Apply sə Problem Solving 


CA Complete the following table by placing (у^) in the suitable place as shown in 
е 
the first case : 


The number | Natural Integer Rational | Irrational Real 
-5 x v м х v 


3 


B If XE R »state whether X is positive or negative or anything else in each of 

i the following cases : 

1 x>0 2|EDI x<0 {3|X>|-4] 
4||-5|<X<7 5]-2«X«0 [8]|- 1] « X «|- 7] 


Exercise 3 


Put the suitable sign (> 9 < or =): 
. 


a En 424... -2 | 18103-45... т 
LYS T s [8S 1n 02 


Choose the correct answer from those given : 


» (FIRS aiin 
@QUG (0Z,UZ. (в, Ов ONUR 
© 2)QN QE e 
(a) Q (à OR «09 
© QUQ = 
(a @ (b)R (c) Q (d) Q 
e |a IR, AR Sore 
(a) @ (b) R (c) R, (R 
* |5|R, UR s 
(a) R b) Ø (© R, (d) IR" 
è [E] R- QE er 
(aR ъ@ (c) Q (d) {0} 
© [|7IR-Qz-- 
(a) d (b) (c) 9 (4) {0} 
© iS IR, 04-1 Ol} 2 m 
(a) (0 » 1} (b) {1} (c) {0} (d)@ 
о [I [X:X€ R9 X <O} = 
(a) R, (b) RL (c) IR" @R 
û Wolf X is a negative real number » then which of the following numbers is positive ? 
(a) x? (b) x? ()2X (d) i 
onm wt and F are two real numbers included between 0 and 1 » then a = -+--+ 
(a)-2 (b) 1 (15 (92 
$ г ХЄҖ, » y€ R, and X? > y? ,ћеп.----- 
(а) Х>у (b X«y (с) Х=у (9 Х=у 


(real لغات)/۲‎ мыш) ریاضیات‎ аза] 17 


= 
z 1 € Remember @Understand — O Apply ə Problem Solving 


o [13 4o -x» een (2 — Л) (where 7 is the ratio between the circumference 
of the circle and its diameter length) 
(a) = (b) < (с) > (9) < 

о 14 The 5.5. of the equation : X2 +1 =O in Ris зз; 
(а) {-1} (b) (15-11 (с) {1} (d) 


В Arrange the following numbers ascendingly : 
е 

1\8 s -13 › 115 >15 > -17 ana -411 
са «27 , -145 , 20 » 0.6 and -1 


Ba Arrange the following numbers descendingly : 
Г] 

11108 162 , 8 » -150 and 470 

2116 , 9 ,- 10 47 > – {50 and 101 


Write three positive irrational numbers less than 2 
е 


a Write three negative irrational numbers greater than En 
9 


| 
[ Write four irrational numbers included between 15 and 17 
o 


| 
Ф CQ Prove that 3 is between 1.7 and 1.8 » then represent 3 > 1.7 and 1.8 on the number line. 
[3 


Solve the following equations to the nearest hundredth given X € R: 
o 


11х2- 620 [г 3 x?=24 isi x?-5=0 
4 5x*«322 5]3 x?.2-2-11 |в|-2-+5=21 (X0) 
4 y 


21002-9) 089-520 |[в|(2Х?-5)(Х?+1)=0 


Й Geometric Applications 


(CQ Find the side length of a square whose area is 5 cm’, Is the side length a rational 
9 
number ? «15cm.» 


EA Find the edge length of a cube whose volume is 1.728 cm?, Is the edge length 
© 


a rational number ? E cm.» 


A cube whose total area is 13.5 cm?. Find its edge length. Is the edge length a rational 
[] 
number ? «1.5 ст.» 


Exercise 3 


A square is of side length 6 cm. Find its diagonal length. «172 cm.» 
© 

| 

A square is of area 32 cm’. Find its side length and its diagonal length. «32 ст. »8 cm.» 
9 


An isosceles right-angled triangle » the length of one side of its right-angle = 5 cm. 


Y 


© 
Find the length of its hypotenuse. «50 cm. 


@ A rectangle with dimensions 5 cm. and 7 cm. Find the length of its diagonal. And if its 
[3 
area equals the area of a square » then find the side length of the square and its diagonal 


length. «Га ст. [35 ст. [70 ст.» 
For excellent pupils 
$ 
3 
Without using the calculator › prove that : 3 >2 
$^ 


Ё) Two real numbers » the sum of their squares is 7 and the greater number is 2 


| Find the other number. «з or- үз» 


Wonders 


of numbers 


Choose a number from 1 to 9 » multiply it by 3 
»add 3 to the product » and multiply the result 
by 3 once again "use calculator” Find the sum 

of the digits of the product. 

The answer is always 9. 
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Intervals 


EXERCISE 


Interactive test 
£13 From the school book 


© Remember Ф® Understand © Apply ə Problem Solving 


EJ Complete the following table : 
. 


CR répresentaton onthe) 
The interval Expression by description method ts representation onithe 
number line 
(1) ED [-1>2] {Х:-1<Х<2,хЄ К} ST e RR 
(2 EQ [1 »3[ sobe 
(3) GQ ----.---.. Караа ERE а ылаары 
LI ——M ج‎ 
2 3 
[5 ]- 91] КЕННИ 
[8] .......... 
B] О {xX:X<4,XER} 
l8] [-2 ef 


Choose the correct answer from the given ones : 


ө [1]R = ee 

(a) R, NR (b) R, ОЖ. (c) ]- e» 9 00 (ond 
е 2R eee 

(а) ]0 > ef (b) ]- ee 5 0[ © [0 ›=[ @ ]-  »0] 


© (3R ze 

(а) 10 [ (b) ]- 5 0[ (c) [0 ,=[ (d) © +0] 
è 4 The set of non-negative real numbers =. 

(a) ]0 »~>[ (b) ]- ^ 0[ (о) [0 > ef (d) ]- ee 0] 
e |5 The set of non-positive real numbers =. 

(a) ]0 ›=[ (b) ]- = ›0[ (о) [0 > (d) ]-= +0] 


Е Ехегсіѕе 4 


Complete each of ће following using опе of the symbols € or ¢: 
. 


Vise [255] Ён ]e 33d] 
310-2 [14 41001-31... [2 ,=[ 
5) Endo... E3 sef I ere asii 
[7] EA 13 x 1073. R, B) 2 [2,5] 
[815 нөнә Ws 23 [ 10) [-125 weer J25 5125] 
х= [2,5] and Y = [- 1 ›3[ find using the number line : | 
1 1XUY zixn |a]Jx-Y 
[(alY-X | 8|X в 


If X = ]- 93] and Y = [- 4 » %[ » find using the number line : 
о 
UXUY exnv | 3\X-Y 


lalv-x siX 8|Y 


2lXNY 
siY-X 


Ір. 984 


aJX-Y | 4\X-Z 
sYNZ 


Ер aly 


[3 CQEX=[-1> 4] » Y=[3 sf and Z= {3 4} »find the following using the number line : 
о 


Find using ће number line : 


212410 [255] i2 [7154] U [2 55] 1211-23] 01]0, 1[ 
4\]-2,3]0]0,1[ 5[2,6]-[-1›,3[ в[-1,3[-[2,6] 
7 [-350[U ]0 2] з [3,0] 010,2] з1[1,2]-[-2›4] 
ao [-2 ,4]- ]1 2] 5 [7154] [5 7 12 [7155] - ]- 1 »5[ 
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= 
© 1 € Remember @ Understand 


© Apply 


so Problem Solving 


п Find using the number line : 
1 [-1>[U[-3 +4] 
з J- 3] N [-4 = 
see ss]-[-1»9[ 
7 12]- f= +0] 


2 [2 se [1]-2 3 
а [2 = [01-5 +3] 
8]- ,-3]-[-3,1] 
al} = [UH =f 


Complete the following : 

B s5] U {3 su 
[3] [355] [35 5] =... 
8J[3 55] - {3 95} = eee 

(7) (355) - [855] = 0e 
181] 5[U {3} = e 
mipss[n(-2535.4] = ss. 


2 ,5[0 {3,5} =. 
8) J3 SN [355] = ees 

(8) ]3 55[- {3 95} =. 

8][3 5] - ]355[ s 

18 [3 ,5] {5} = ei 

ле ]-3 35] U {-2 33 54} seen 


[10] Complete the following : 

ө [7]157[U 3» 5[» ses 
о (з [3 4[U]3 4] = e 
© [5][355] - [35 5[ = e 
о |7[2,7]-]2,7[= 9 


$ [SEXO [257] =[3 »4[ s then X = csss.s... 


211-352] - [052] = v 
4255]n [2 55, 
8][3 »7] - [4 7] 9 ++. 

(8)[-2 04] [4 56] = irs. 


^ 10 If X is a positive real number » then X» X? when X € 1 peeeee [ 


o 11108 [-3 ›4]-{-3 5} = 
(а) ]-3 »4[ (5) ]-3 54] 
o |£.If X€ [-3 »e[ » then +--+ 


(а) X«-3 (b Х=-3 


(c) ]-3 5 5[ 


(с) X»-3 


[11] Choose the correct answer from the given ones : 


(9) [-3 »5[ 


(d) Х>-3 


Exercise 4 


$o31«EX- (X: XC R» 2<X<5} еп [3 34] «i X 

(9€ (b € ()c (d 
9 ^4(3) n [356] = eere 

(а) @ (b) {3} (c) ]3 ›6] (à) {6} 
о 151{8 ,9,10}-]8 > 10[ = —— 

(а) Ø (b) {8 » 10} (c) {9} (ON 


© в The sum of all real numbers in [- 75 » 75] is = 
(а) - 75 (b) 75 (c) 150 (d) zero 


Complete the following : 
o 


IRN [-3:3] 5 e/RU]-154] = 8 R-[-1 geo = + 
4 к -[-3 1]= ПТТ 5 ]-255]-R,- m 6 [-252]-R = 
71]-3,2]02, =: &iN[-5s2[ = ee sIzn[-153[9 e 
10 R, N [055] = eee TIR [-352] Se 


Choose from column (B) the suitable interval which represents the figure in column (A) : 


ГТ 
(А) (в) 
: E R-]-3:1] 
ч й-[-3,1[ 
-3 1 
R-}3>][ 
3 -_ OO ج‎ 
-3 1 
[-3 531-01) 
mm o> 
4 5 i [ез 
Ө чесе» PM 
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& 
= 1 € Remember Understand ©Арру e Problem Solving 


> Life Application 


Two kinds of food » the first kind needs to be kept in a temperature 
0 


** between — 3 and 4 degrees and the other kind needs to be kept in 
a temperature between 2 and 10 degrees. 


What is the temperature needed to keep the two kinds 
altogether at the same place ? 


©) For excellent pupils 
e. 


fis] Choose the correct answer from the given ones : 


® |1 In the opposite figure : —— 
If X is a real number » then X € .......... х x x? 
(a) R_ (b) R, (c) ]- 9-1] (d) ]- e »- 1[ 
o |£If X€ [-3 4] then X? € .......... 
(a) [9 » 16] (b) [0 59] (с) [0 » 16] (d) [-9 50] 
9 8. IEX€[- 5.4] «then X? € <... 
(а) [0 » 16] (b) [16 »25] (c) [0 »25] (4) [- 5 50] 
о |4 IF XE [1 516] «then =X € ven 
(a) [154] (5) [-1> 4] €) [-4 5-1] (9) [-4 +0] 
9 БЕХС, [255] -X 2 ]2 5 5[ s then X = v- 
(a) [2 5] (Ы) [2551 (o [2 »5[ (à) ]2 55] 
9 (S\IFXCR>]457) UX=[1 57] sthen X = 
(а) [1 »3[ (5 [1 3] (©) [1 »4[ (à) [1 +5] 
o 7IIFMCR » МП[3,8[= [35 8[ s then M = v 
(a) ]3 >8[ (6) ]3 +8] (о) [3 »9] @ [3 57] 
© |8If]-e sk[N [-2 5] =[-2 53] s thenk = on. 
(a)-2 (b)5 (c)3 (d) zero 
o isIf[-15 X] N [y »5] = [2 53] » then XY = .......... 
(8 ()i (с)9 (d)-1 


(Birxnv-[4.7] » XUY=[3 57] aadXC Y > find: X »Y and Y-X 
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Operations on 
the real numbers 


EXERCISE 


Interactive test 
ЕД From the school book 


© Remember @ Understand © Apply «ә Problem Solving 


Find each of the following in the simplest form : 


MOTEHETES (21215-315 +{5 
2157-87 + 2 [7 ау 235 535-5 
Find each of the following in the simplest form : 
1\{5-Үз +215 45 2108213 +5 «3-6 
a1 EA 217-312 +{7 +517 1a 22 - 32. s*[2 [2 
si 24245 2:2- 2.5 es [a ers -{[в4-5\з 


Find the result of each of the following : 


ju {з x13 121-215 x315 |312 x32 
зар (Аз) з | i PLE 

Е Find the result of each of the following in the simplest form : 

TEE 212 (5+12) » 217 (7+2) 

а\ш-{з(-5-үз) | isi- 2s (5-5) 37) 743) 

7/-3(8+273)+673 | le cays (3-15) -2(1+ү5) 


маза! 25‏ ریاضیات (تمارین لغات)/۲ إعدادی/رت ۳(۱ : (E‏ 


i= 
= 1 € Remember ® Understand ^ O Apply sə Problem Solving 


[5] Find the result of each of the following operations : 


© 
vg (2+1) (2-1) | (4-312) (4+312) si([s-1y 
a (24344) 5| EA (з +2) ({з-1) s (s- үз) -28 
Make the denominator in each of the following an integer : 
е 
3 10 6 
1 — 2 a 3|tp-— 
{5 aF {5 
8 ( 2 6 
a в|—2_ 509—2 
т ЕЕГ m5 
1 25 {2 +з {5— 15 
[7 в раа 8 
[яя mur а үг 5 
Choose the correct answer from those given : 
© nme = ss 
(a)7 (b) 14 (c) 217 (ay 14 
0 ew (-43)- кейи» 
(а) 273 (b) 2 {6 (016 (d) zero 
ө |з Сд 213 +3 Зала: 
@ 516 ©) 543 (06413 OEE 
© [4] E5 +12-442 = 
(a) 15 127312 (с) 1 +842 (1462 
o (51-213 x {з =- sau 
(a)-6 ()-233 (с) 243 (d) 6 
ọ [6 ср (215) - 
3 
(a) 10 (b) 20 (c) 415 (d) 40 
® 7 The additive inverse of the number 265 dee 
2 
(а) - 24/3 ( 243 (e) - 342 «342 
* 8 The additive inverse of the number (2 -{3) dg 
@{2+{з5 Ns- ^ @ 12-15 @-2-15 
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Exercise 5 


5 The multiplicative inverse of the number'[5 is © 


(a)-5 (b) A (c) Mou 


{5 


TAS 2. 
10 The multiplicative inverse of the number — is === 


6 
(a) 3 (342 (46 


11 (5+315) +15 = ARES 
@3{5 (b)3 (с) 5 


sgtxet 2410. y =2 -10 » then (X+ y)? So 


(а) 4 (b) 6 (c)8 


(d) 4 


Complete the following : 


243 
3 The multiplicative inverse of the number EE is 


4 The multiplicative inverse of the number EC is —— 


TREE 


51037 +3 =5 +0. +: 


8 It x e 2 +1 s then X = eee 
sarx? = (213-7 ) (213 +17) > then x=- 


sIgx2-y2216 » Х-у=ү2 then xy 


11| If the side length of a square is { ст. and its area is 15 cm? , then the area of the square 


of side length 2 (ст. is = 


12 CQ If a ER and b ER , then a - b means the sum of the number a апа: of 


the number b 


12 CQ Ifa EN » bEQandc ER » then a+b +c E 
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ES 
z 1 € Remember @Understand © Apply Ф Problem Solving 
EJ 


El 1t x 24[5 - 2 and y =15 + 2 » find the value of each of the following : 

Ф 

11х+у 2\X-y 3\Xy 
7 6 х?-2ху+у? 


a|x?-y six?«2xy«y? 


х= |212 » find the value of : (x2 «8» 


Ø 15 —2— = — <1 Provethat:axb-a-b 
€ 22+2 242-2 


Eaux ={15 + 2andy=4 К 25 » estimate the value of each of the following : 
o 
[1)Xoy [2)Xxy \з\Х+у 


Check the reasonability of each value using your calculator. 


> Geometric Application 


A rectangle is of dimensions (6 +15) cm. and (6 -ү5) ст. 


о 
Calculate its perimeter and its area. « 24 em. 931 cm?» 
(5 8 
For excellent pupils 
ө 
[4] Ifa-b=243 » find the value of : a (a-b)? +b (b-a)? «144» 
0 


fatl 


15 If the multiplicative inverse of the number a — lis » find the numerical 
© 
value of a «5» 


 ҥх=2у=4={2 > find the value of: X2 +2 y2 +4 z2 «31» 
٤ 2 


If the number y is the additive inverse of X and + (y-X)=1 -42 
T Prove that : Xy -212 =-3 


Wonders 
= of numbers X 
^ мтхт=1 لد‎ 11 × 11 =1 Е. 
( M111 x 111 = 12321 91111 x 1111 = 1234321 \ 
^—. What happens when you multiply 11111 x 11111 ? : / 
\ = 9 
Jn 


A 


= E 
— © 


Operations on 
the square roots 


EXERCISE 


Interactive test 
CA From the school book 


© Remember Understand © Apply sə Problem Solving 


E Put each of the following in the form afb where a and b are two integers ; b is 
. 


the least possible value : 


EIE ITI lei £a 428 [s ga 2172 
1а 21000 EAT | «ed 
Simplify each of the following to the simplest form : 
(1) ca 5o +18 «72» | ie Q120 -145 es» 
(31342 [8 -118 «22» | ia рәв 128 -118 +412 «zero » 


(siga 2118 + 50+ 44162 «142» | (6 [98 +150- 4 [200-2 «62» 
(2162127 + 518-300 «152-713» 


Put each of the following in the simplest form : 


o 
(1]2 sea fm-s [1 «9t 5» | [2 TETRAN «2» 
amass F-5} «fs» | (а Tees «zero» 
3 
(s) 418 - 122 «2 2» | [E 4C3 «8 - -- «5» 
16 {2 
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E 
= 1 © Remember ®@ Understand — O Apply ə Problem Solving 


ü Simplify each of the following to the simplest form : 
© 


12 3x512 
здү x 2110 
315 


{з 


«1016» 


«1012» 


«343» 


2) O 2118 x312 
4 {+ 


e112, f4 хүзї 


T e de(05- 42) 


iei (45-47) (3 5« 47) 
si (5 sS) -{во 


B Simplify each of the following to the simplest form : 


21512 (252412) 
a (FF 


6 Tis - Тє +з (213-3) 


[3 Write each of the following such that the denominator is an integer : 


3 a "NE Р > Ep 

Choose the correct answer from those given : 
€ |1| T- ادا‎ 

(a)3 [OLEI (c)9 (9+3 
© [E] V8 -1V2 = <... 

(16 (b12 (2 (d) 1 
о ig (8+12) = УТЕ 

(a10 (b) 10 (c) 18 «1s 
o i£ (117-15) (17 5) = 

(92 (b) 12 (027 (à) - 245 
© [8 5 [5z + 

(10 {20 (©) 5 @ 10 
0 sas (= dimid 

()1 (ONE: (2 oT 


Exercise 6 


e [71127 + 12 d 
B 1 
@ + (2 (c) -2 (d)4 
* 8 The multiplicative inverse of the number) 50 15 eee 
2 -12 
(a) E (b) Б (c)- s 2 (d) 52 


o s ехе 15. athen X71 = 
2 


3 
(13 (b) n © i (23 
о «IX S7 +13 and y 2428 +112 » then x = з 
(à) y Ту (2y @y 


E Complete the following : 
[3 


342 
Ar à 
2418 
3 i AER 4 113 = pfee 


5\2{]27-2{48 = x {3 » then X = = 


в саз +720» V45 , уво, =» 


7х2 = 8, then X in the simplest form = -- 


sait x?-5 „then (x+ 45 = — ops 


> (in the same pattern). 


[ШЇ Find the value of each of X + y » X x y in each of the following cases : 
o 


1\х=3+{й]5 > у=1-ү5 РРР гу 
aix=f3-{2 › у=үз 2 «253 31» 
sxe5-3 2 » y=5-342 «10-642 43-3012» 
Queis = Ê dhe vate of: 6 + «56» 


x= ‚ y= 45+2 anaz=18 +15 


» find in the simplest form the value of the expression (X — y + 2) «2» 


31 


É 
ES 1 € Remember ® Understand Ө Apply ee Problem Solving 


[Йҥх=2{5+{2 » у=2{5-{2 


[3 
» find the value of the expression : X? +2 X y + у? «80» 


[B ҥх={7 + 1-12 апа у = 4163-13 » prove that : X? y? = 16 
e 


|» Geometric Applications 


In the opposite figure : 
© 
Find the perimeter of A ABC in 


the simplest form. 


«1117 em.» 


Each of the following figures consists of squares equal in area. Find the perimeter of each 


ЕН 


Its area = 300 cm? Its area = 72 cm? Its area = 40 cm? 


figure in the simplest form if its area is known : 


[1] 2j la| 


«7012 ст. 3281/3 cm. > 241/2 cm. » 
9 ; 
For excellent pupils 
LJ 


GG Ifa*=6 and a^ =3 » find the value of : a¥ +Y «2355 
© 


Simplify each of the following to the simplest form : 


[1] 355 js «3.» pay 2125 (4s)? 
fio )6 8 


«1 
(BP i 
it 127+2, |} efie ea - so x2 +у{з 
» find the value of each of X and y where X and y are two rational numbers. «-155» 
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ш 
Өт 
[5] 
of 
ш 
x 
ш 


[CA From the school book 


I1 


€ Remember @ Understand — O Apply «ә Problem Solving 


П 
Write the conjugate number of each of the following numbers : 
. 


115+3 2)5-247 AERE 4 


E Make the denominator of each of the following a rational number : 
. 

Еп ps 
Ug TF 23 17-3 


e andy y= ={7- 45 EX the: value of: (х + y? «28» 
ey g 
Bnurx-——— = — find the value of : x? y? «16» 


Partt qns 


ЕХ=ү5 +13 > rove that: t 42 X 24 5 
© р х 


B dd Ifa= =з +2 and b= » find the value of : a? — b? in its simplest form. « 416» 
ө 


үз + TE І t 
£D it X =5 5 and y =——2 — › find the value of : X? + 2 Xy +y? 
© ru 


«20» 


B ui:rx- ={5- 42 and y = » prove that X and y are conjugate numbers » then 
© 


TE 


find the value of : X? -2 xy + y? «8» 


wall] 33‏ ریاضیات (تمارین لغات)/۲ إعدادی/ت (ее)‏ 


UNIT 


1 € Remember ® Understand ^O Apply «ә Problem Solving 


В irx=34+5andy= T » prove that X and y are conjugate numbers ; then find : 
o 3435 
1 Their product. 1х2 4. y? «4528» 
@ if x=— and y = — , find the value of : X? - xy +y? «14» 
$ 5-13 5+3 
@ corx={5 +12 andy 245 - 12 find the value ог: А in its simplest form. «T5» 
o 
4 a-b ETÀ 
ED If as ——— andb = find the value of : —— « » 
gore ert i : 
B ҥх=2{2-{3 and y 2 — 
$ EE 
412 
» prove that X and y are conjugate numbers and calculate : zu « Ё » 
y 
D ır x= SEAS ау 275-312 
о {з 42 
»find the value of each of : 1 x2.y? \2|Ху «38,1» 
» then prove that : X? + y? 238 X y 
 ҥх= : and y = 12 » find the value of : X? + y «7» 
9 2+3 үз 
[6 X= FF and y is the multiplicative inverse of X 
-V2 
» find y » then prove that : (X + у)? =12 «{з-{2» 
Шх={1з +{6 » Ху=1 » find the value of : X? — 49 y? «4478 » 
4 - 1 —— -— 
B rx- ady! == "NNI 
ш Th Б ( Remember that у! = 7 ) 
» prove that X and у are conjugate numbers : then find ће value of: x?y? «16» 
34 


Exercise 7 


E Ca х= +15 and у 53 » find the value of : WEY in its simplest form. e» 
D са "EH » prove that : X + 1.222 
{6-5 x 

Complete the following : | 5 
9 

(Q7) 7-45) - 

(2?! ПҤХ=3 +42 ə then its conjugate is === and the product of multiplyin 

E 


X by its conjugate is +++ 


2 
|3 |The conjugate number of the number ———— is «+ 


5-13 


|4| The conjugate number of the number | + ВІА in the simplest form is «+--+ 
7 


5| Тһе multiplicative inverse for (13 +12) in its simplest form is = 


[s|Ifx=2 +15 and y is the conjugate number of X » then (X — y) A een 


|7 If =5 +5 » then the value of X in its simplest form is +- 


5-15 


[| --={5- 2 , then the value of X in its simplest form is «=== 
sIfxe(342 > y=¥3-2>then(Xy »X+y)= 
aa (4243? (42-43)? = dus 


In each of the following » if a and b are two integers › find the value of each of them : 
е 


аз eb «25-3»‏ م 


TS 
————-a 2+5 «2,1» 
тт 5 


3 =a+b12 -152» 
"a {А 3 


35 


| 
e 


2 1 € Remember @ Understand 


© Apply e Problem Solving 


Simplify each of the following : 


"WT E 
5+3 15-13 


BR gestis 
Теніз ES 


(3) d75- 


10 
A 
3-1 


2 For excellent pupils 


дих |07. , yat 


» find in the simplest form : (X + Du 


2 2 
za E » find the value of 25 *3 Y^ 
E Xy 


х= сўз тау 4[5 — 1 s find the value of : xy biyo! 


«4{5» 


-4{зо» 


«1073» 


«14» 


«3» 


gix- ET 6andy=17- {[6 » find the value оё: 2 ey y 


ay 


Now at all bookstores 


| CLIMORSSCR 


Series 


Maths, Science & Hello English 


EXERCISE 


Operations 


on the cube roots 


EA From the school book 


€ Remember 


@ Understand 


9 Apply 


ф Problem Solving 


ie 


4; 2" 


3 -135 


11 2 x32 
a 110 x6" 100 


106-2 
з вт BEY 
12454-52 +16 


e 
least possible positive value : 


3 
2-54 


31 
sni 


Find the result of each of the following in its simplest form : 


Үл? 


2 
3 


Am 


«бү» 


7116 A10 x25 


«тз» 


51683 2> GAE n 


а Find the result of each of the following in its simplest form : 


e ga' ias - 24 
аа 16 - 250 
в Yie- 154+ |22 


в caza -es[ 1 8 


3 
Put each of the following in the form afb where a and b are two integers » b is the 


abc 


« zero » 
« Zero » 

3 
«-8үз» 
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= 
= 1 © Remember € Understand @Apply efe Problem Solving 


Я G Prove that : 
a 128 +116- 254 = Zero 
2) sa xi + (46) =1 


5 


m 


Simplify each of the following to the simplest form : 


(1) ваз « zero » (2) ]54 +83 -4 +5 fie «9з» 

s ios - Aa- nx NS Vous E « Zero » 
a Simplify each of the following to its simplest form : 

5 4s Asa - n2 ie i> 

2127+ Mf- 9 [1 -1 «zero» 

s aie + 28 +3134 i. 

{т 
3 216 3 B 

4) 318 +54 - —— – 116 «12» 

a) 18 1з 16 2 

в)5{2- 4200 + (Ys x25) ah 
Simplify the following to its simplest form : 

216 (34+5 32-22} ) «96» 


T esa +¥ =2 = <... 
(a52 oz 
(8) ш]-64 +{16 = sue 


(a) zero (b) 8 
2 
(а) 8 (b -2 


В Choose the correct answer from those given : 


(o 22 


(c) - 8 


(с) 2 


oÀ 


(d)+8 


@ 22 


а] з 5р2: = retain 


(2 4 (os IT 
[513 z= وچو‎ 


ў 6 
(a) Je (b) ү Xe «2 


Exercise 8 


3 
ШШ (21 а= 5+1 Я b= 5-1 » find the value of each of the following : 


11(a- bP [2| (a+b) 


«32 40» 


cairx=3+76 > y = 3-6 » find the value of: (ZZ) 


Find the result of the following in its simplest form : 


4} Co my - CY 


The opposite figure represents a number of cubic boxes » 
the volume of each one is 24 dm? 
Find the area of the ground for putting the boxes. 


©) For excellent pupils 


[] 

3 3 3 
 ҥх=ү2+1. y=2-1 » prove that: Х?+у2=2{]4+2 
E 


«-1» 


3 
« 20*[9 dm?» 


Make the denominator of Ex a rational number. 
© 42 
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Applications 
on the real numbers 


EXERCISE 


Interactive test 
CÌ From the school book 


€ Remember € Understand © Apply « Problem Solving 


[тесе 


[1] Complete the following : 
e 
1 If the edge length of a cube is 5 cm. » then its volume = =- cm? 


2 Д The edge length of a cube is 4 cm. › then its total area = ~- ст“ 


3 The lateral area of a cube whose edge length is (от. is 55 


4 The cube whose volume is (? cm? , its total area = 


| 5 The cube whose edge length is 2 l cm. » then its volume = 


И A cube whose lateral area is 36 cm? Find : 
ө 


1 Its total area. ? Its volume. «54 cm? 527 em)» 


The perimeter of one face of a cube is 12 cm. Find : 
© 


1 Its volume. ? [ts lateral area. «27 cm? 336 cm?» 


В The sum of lengths of all edges of a cube is 60 cm. Find : 
[J 


1 Its volume. 2 Its total area. « 125 ст? 5 150 cm?» 


В Choose the correct answer from those given : 
0 


i The volume of a cube is 1 cm? » then the sum of its edge lengths = cm. 
(а) 1 (6 (с)8 (d) 12 


Exercise 9 


2 Д The volume of a cube is 64 cm? , then its lateral area = -+-+ cm? 
(a)4 (b) 8 (c) 64 (d) 96 
5 А cube of volume 27 cm? ; then its total area = зз ст? 
(а)9 (b) 27 (с) 36 (4) 54 
4 Tf the total area of a cube is 96 cm? » then the area of one face = === cm? 
(a) 16 (b) 64 (c) 24 (d) 48 
5 Acube of total area 150 cm? » then its lateral area = === cm? 
(a) 25 (b) 100 (c) 125 (d) 150 
s If the area of the six faces of a cube = 54 cm? , then its volume = = cm? 
(a) 54 (b) 44 (c) 72 (d) 27 
7 If the volume of a cube = 64 cm? , then the length of a diagonal of one face = + cm. 
(a) 16 (b) 42 (c) 32 (d) 64 
в The volume of a cube is 5 cm? If the edge length became twice the first » then its 
volume = +++ ст? 
(a) 10 (b) 20 (с) 30 (d) 40 
з (CI The edge length of a cube whose volume is 2*[2 cm? is е cm. 
(a) {2 (b) 2 (с)8 (d) 1.5 


| The cuboid 


[3 The dimensions of the base of a cuboid are 9 cm. and 10 cm. and its height is 5 cm. Find : 
E] 


1 Its volume. 2 [ts lateral area. 3 Its total area. 
«450 cm? » 190 em? » 370 cm?» 


The dimensions of a cuboid are^[2 cm. „үз em. and [6 ст. Find its volume. «бст?» 
o 


El The dimensions of the base of a cuboid are 3 cm. and (¥3- 1) cm. and its height equals 
$ 
(з +13) cm. Calculate its volume. «бст?» 


Ba The lateral area of a cuboid is 480 cm? and its base is in the shape of a square whose side 


o 
length is 10 cm. Calculate its height. « 12cm.» 


Find the total area of a cuboid whose volume is 720 cm? and its height is 5 cm. 
© 
with a squared-shape base. «528 cm?» 
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= 
= 1 € Remember @ Understand © Apply Ф Problem Solving 


CA Which is more in size : 

. 
A cube whose total area is 294 cm? or a cuboid with dimensions 72 cm. » 5] 2 cm. and 
5cm.? 


CA In the opposite figure : 


P کک‎ ain, ص‎ 


A rectangular piece of cardboard has a length of 25 cm. 
and a width of 15 cm. A square whose side length = 4 cm. 
was cut from each of its four corners » then the projected 
parts were folded to form a basin in the shape of a cuboid. 


t— ison. بد‎ 


Find the volume and the total area of that cuboid. «476 em? 311 em? » 


Md Consider 7 = 22 if there are not any other values given. 
7 


A circle is of radius length 10.5 cm. Find each of its circumference and its area. 
Ө 
«бб cm. » 346.5 cm? » 


[14] The area of a circle is 154 cm? Find its circumference and its diameter length. 
[ 
«44 cm. » 14cm. » 


С A circle whose area is 64 7t cm? Find the length of its radius » then find its 
9 . " TTA Я 
circumference approximating it to the nearest integer. (JU = 3.14) «8 cm. »50 cm.» 


CA In the opposite figure : 
‚ — 
AB is a diameter of the semicircle. If the area of this region is 12.32 cm? 


» find the perimeter of the figure. 


CA In the opposite figure : 

? These are two concentric circles at M and their radii 
lengths are 3 cm. and 5 cm. 

Find the area of the shaded part in terms of 7t 


© C3 In the opposite figure : 

© 

The circle М is inside the square ABCD 
If the area of the shaded part = 103. cm? , 


find the perimeter of this part. 


Exercise 9 


In the opposite figure : 7 Ê 
The square ABCD is inside the circle M 
If the radius length of the circle M is 7 cm. » C 
find the area of the shaded part and its perimeter. « Idem? » (11 742) em.» 


| The right circular cylinder Consider л = 2 if there are not any other values given. 


A right circular cylinder » the radius length of its base is 14 cm. and its height is 20 cm. 


Find the volume and the total area of the cylinder. « 12320 ст? » 2992 cm?» 


[ГЇ Find the lateral area for a right circular cylinder of volume 924 cm? and of a height 6 cm. 
«264 cm?» 


(3 Find the total area of a right circular cylinder of volume 7536 cm? and its height is 24 cm. 
9 


(7 = 3.14) «21352 cm?» 


(3 Which is more in volume : 
€ 
A right circular cylinder with base radius length 7 cm. and its height = 10 cm. 


or a cube whose edge length is equal to 11 cm. ? 


Complete the following : 
9 


[1| EI A right circular cylinder whose base radius length is r cm. and its height = h cm. 


» then its lateral area = с cm? and its volume = +=- cm? 


[2 |A right circular cylinder with volume 40 JU cm? and its height = 10 cm. » then its base 
radius length = 

{зА right circular cylinder with volume 500 Jt cm? and its base radius length = 5 cm. › 
then its height = ===- 

[4] A right circular cylinder with volume Jt r3 cm? » then its height = зе 


| 5 | If the lateral area of a right circular cylinder is 2 JU r? cm? > then its height = «+--+ 


The circumference of the base of a right circular cylinder is 44 cm. and its height = 25 cm. 


9 
Find its volume. « 3850 cm? » 
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& The lateral area of a right circular cylinder is 52 cm? and the length of the diameter of its 
3 E е 3 
base is 8 cm. Find its volume. « 104 cm.» 


A right circular cylinder of volume 36 Jt cm? and height 4 cm. » the radius length of its 
? base equals the edge length of a cube. 
Find : The total area of the cube. «54 cm?» 


EQ Find the height of a right circular cylinder whose height is equal to its base radius 
? length and its volume is 72 7t cm? « 29 cm. » 


A cuboid-shaped water tank with dimensions 7 m. 
»7 m. and 14 m. and the upper part of it is in the 
form of half of a right circular cylinder. 7m. 


Calculate the volume of the tank in m? 7m. «955.5 mi» 


СИ 


LL] A piece of paper has а shape of a rectangle ABCD in which AB = 10 ст. and BC = 44 cm. 
* Tt was folded to form a right circular cylinder such that AB is coincident to DC 
Find the volume of the resulted cylinder. « 1540 ст?» 


і ШТИТ Consider Jt = 2 if there are not any other values given. 


CJ Find the volume and the surface area of a sphere if the length of its diameter is 4.2 cm. 


« 38,808 cm? › 55.44 cm? » 
The volume of a sphere is 4188 cm? Find its radius length. (U = 3.141) « 10cm.» 
Ф 


СД The volume of a sphere is 562.5 3t cm? 
Find its surface area in terms of JU «225 T cm?» 


Choose the correct answer from those given : 


* 1 The volume of the sphere = «+ 


(a) 4 Tr (0) 4 лг? () 3 лг? (à 4 xr 

@ |2 The sphere whose radius length is [3 cm. sits volume = .......... cm? 
(a) 4 (by 437 (E (2x 

о з EA The volume of the sphere whose diameter length is 6 cm. equals +з cm? 
(a) 288 (b) 12 7t (c) 36 7t (d) 288 7t 


Exercise 9 


© |4/\If the volume of a sphere = x Jt cm? , then its radius length = cm. 
(a)3 0 4 GE w4 

û |5 If the surface area of a sphere is 9 JU cm? ,then its diameter length = === cm. 
(a) 9 (b) 3 (c) 1.5 (d) 6 

© |5 |If three quarters of the volume of a sphere equals 8 Jt cm? ; then the length of its 
radius equals эз cm. 
(a) 64 (b) 8 (с) 4 (d)2 


© 17 Ifthe radius length of a sphere is r cm. » then which of the following represents the 
ratio between the area of the sphere and its volume? 

4 3 r r 
(а) = b) = (с) y (d) x BM = 


Find the radius length of a sphere if its volume equals the volume of a right circular 
Ў cylinder whose height is 18 cm. and its base radius length is 4 cm. «бст.» 


D Find the volume of a sphere if its radius length equals the radius length of a right circular 
cylinder with volume 7536 cm? and height 24 cm. (JU = 3.14) « 41862. сті» 


CA A lead cuboid is of dimensions 77 cm. » 24 cm. and 21 cm. It was melted to make 
a sphere. Find the radius length of that sphere. «21 cm.» 


СД A metallic sphere » with diameter length 6 cm. has got melt and changed into a right 


"^ circular cylinder with base radius length 3 cm. Find its height. «4cm.» 
] A sphere with volume 36 Jt cm? is placed inside a cube. If the sphere touches the six 


^5 faces of the cube » find : 


1 | The radius length of the sphere. 
| 2 |The volume of the cube. «3cm. »216 cmi» 


a A metallic sphere is of radius length 16.8 cm. It is melted and it is converted to 8 small 
à spheres which are equal in volume. Find the radius length of each small sphere. «84cm.» 
ө 


СД A right circular cylinder has a height of 20 cm. Find its base radius length if its 
volume equals $ of the volume of a sphere with a diameter length of 30 cm. « I0 cm.» 


|) For excellent pupils 


¢ 
m A cuboid has a square-shaped base whose height = 3 cm. If the sum of lengths of its edges 
9 «T5 cmi» 


is 52 ст. » find its volume. 


EA A hollow metal sphere is with internal radius length 2.1 cm. and external radius length 
% 3.5 cm. Find its mass approximated to the nearest gram taking into consideration that the 
mass of a cubic centimetre of such a metal is 20 gm. «2817 gm.» 
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Solving equations and inequalities of 
the first degree in one variable in R 


EXERCISE 


Interactive test 


{Д From the school book 


€ Remember @Understand © Apply ef Problem Solving 


E Find the solution set for each of the following equations in R » then represent 
1 the solution on the number line : 

1]1ED X4 520 [21095 Х+6=1 (3) G2X%+4=3 
(4)QQ2x-3=4 5|4X-1=|-2| (845 х-1=4 
[7]Х-1= үз 12-46 x=|-8| 8) Ed x«2*3-3 


Choose the correct answer from those given : 


y (The figure represents the solution set of the 
inequality -+ inR 
(a) X»-3 (b) Xz-3 (c) X«-3 (d) X «-3 
? 12 The figure 4-9 — — represents the solution set of the 
inequality зе: inR 


(a -6«X«6 (D-6xX«6 (с)у-6<Х<6 (d)-6<X<6 
* (3)If X€]3 ,=[ » then с 

(а) X«3 (b) X<3 ()X»3 (d) X23 

© [4|The S.S. of the inequality : X > 7 in Ris =- 

(а) ]- 7 ,=[ (b) [7 ,=[ (c) ]-  »7[ (d) ]7 > of 


Exercise 10 


о |5|The S.S. of the inequality : -1 < X <5 іп Ris ==- 


(a) +1 55] (b) [-1 55] (o [2155] (d) [-1 »5[ 
о |6 E] The S.S. of the inequality : - X > 3 in R is з 


(a) {-3} (b) ]3 ,=[ (c) ]- »3[ (d) ]-  »-3[ 


Find the solution set for each of the following inequalities in R in the form of 
an interval › then represent the solution on the number line : 


(112X»6 121-7 Xz- 14 31Х+3=5 


[al O 5-х>3 {5|({Q2x+523 в 


mmis: [sl GQ 3-2х=7 


Find the solution set for each of the following inequalities in R in the form of 
E] 


an interval , then represent the solution on the number line : 


1\3<X+2<6 {2\-5<X+3<9 \з![ -3s-X«3 

l4 ffl 1«5-xs3 isjeay-ssx+isto | lei£25«3-x«* 

[7]-8<3Х+1<4 в [Д1-31<2Х-1<5 | isi-3« 1 x-2szero 
-2Х+6 


40/0 < ————— 
Os 3 <4 


an interval » then represent the solution on the number line : 
113 Х<2Х+4 [2/7 X-9z4X [30015 х-3 <2х+9 
4/7 Х- 1225 Х-8 5|X-1s3-X [8]1-Xz-2X-3 


a Find the solution set for each of the following inequalities in IR in the form of 


1 an interval › then represent the solution on the number line : 
1|\X+322X2X-2 2\-X<X<4-X 
з\[Ц4Х<5Х+2<4Х+3 4\[ЦХ-1<3Х-1<Х+1 
1512+2Х=3Х+3<5+2 х 8] 3X-4 «x 14 St 

Ed Complete the following : Dx f = 
1 f£ X-32z0 then Xese 2| QQ If 5 X«15 »then X <<<... 
3 (Qj if l1-xX>4>then X (4) QQ) If-2X<3 > then X <s... 
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E 1 € Remember @ Understand — O Apply «ә Problem Solving 


i5 EQ If V2 X«4 s then X- 

8 The S.S. of the inequality : 4 «2 X < 8 in Ris <... 

7 The S.S. of the inequality : -5 s - X < 2 in R is <... 
8 The S.S. of the inequality : 2 - X <0 in Ris <... 

9110-3 < X «3 where XER > then 2 XE] -6 » [ 


E Choose the correct answer from those given : 


о |1|The S.S. of the inequality: X + 3 < 3 in Ris «+ 


(а) ]-›,0[ (b) ]- 0] (©) [0 >e (4 ]0›=[ 
© |2|The S.S. of the inequality: 1 > X-5»- 1 in Ris ++ 

(а) [4 » 6] (b) ]4 ›6[ (с) ]4 ›6] @) [4 56[ 
© 3 IfX>5 then —X sss. 

(а) <-9 (b)=-5 ()«-5 ses 
® |4|If-2« X «2 then 2 X +3 belongs to =- 

(a) [-1 5 7] (6) ]- 1 »5[ (]-1:7[ @ ]-4.6[ 
® (5 The number 5 belongs to the S.S. of the inequality --...-..- 

(a)X>5 (b X«5 (Q-Xz-5 (0) -х>5 


ў Life Application 


Ba A lift for carrying goods can carry 2200 kg. as a maximum weight. If we have 60 boxes of 
cans and the weight of one box is 45 kg. » what is the maximum number of boxes can the 
lift carry in one time without carrying any person ? « 48 boxes » 


۹ For excellent pupils 


СД 
D Prove that 1/3 belongs to the S.S. of the inequality : 0 < 4 — 2 X < 6 in R 
oo 


If [4 » 7] is ће S.S. of the inequality : a < X —3 <b » find the value of each of a and b «1,4» 
[3 


B If [m » m + n] is the S.S. of the inequality : d geal » find the value of n «2» 
e 


S i алә а 
15 < 2х + 137 »find the smallest value of the expression : X - 2 «4» 
E 


Find in R the S.S. of the inequality: > 3+ 5 
e 
3-45 


48 


| Project aims : 
* Performing arithmetic operations on real numbers. 
* Finding volumes as applications on operations on real numbers. 


* Associating mathematics with science. 


a research project on the following topic : 


Do 
"The planet Earth where we live on is one of the solar system planets, 


which consists of eight planets rotating around the sun". 


Discuss the following points using available resources : 


O) State the names of the solar system planets. 


Find the radius length of each planet in the solar system and calculate 
its volume. 


Arrange the solar system planets in a descending order according to 
their volumes. 


4) Find out the weight of a body on the surface of the Earth in the simplest 
form if its weight on the surface of the moon is 30118 kg. 


~~ 


Relation between 
Two Variables 


ШШШ Exercises of the unit: 
11. Relation between two variables. 
12. Slope of straight line. 


13. Real life applications on the slope. 


ef А research project on unit two 


EXERCISE 


© Remember Understand ® Apply sə Problem Solving 


Ke 
EB Complete the following ordered pairs which satisfy the relation : y = 3x-1 
. 


EB о) 


Show which of the following ordered pairs satisfies the relation : y - 4 X = 7 


11052) [216 5-5) a|(- 1,3) 


J] Find four ordered pairs satisfying each of the following relations : 
. 


1)2Х-у=5 | 12у=1х+5 
з)у=2 | 4]2X25 


В Using the linear relations » complete the following tables : 
e 


| i114 X-yz-1 2)у=5Х+15 
х 0 1 2 х sä (5 |52 
y [eee е mm y | |е mm 
3la-b=4 | 4ja-3b=5 
a ЙГ, Панно a Wo pomis il 
B os 0 zal Bet [иче 0 
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Ø ity-2x=1 ofind: 
o 


[ilya x=3 lalyatX=-5 

l3lXaty=1 lalXaty=-1 
IfG ,6) satisfies the КЕ :y =k X » find the value of k «2» 
If (3 » 1) satisfies the relation : y — 3 X = a » find the value ofa | «-8» 
B Д Find the value of b » where (— 3 » 2) satisfies the relation: 3 X+ b y = 1 «5» 
13 If (3 а) satisfies the relation : y - 2 X = 4 » find the value of a «10» 
[Г] Find the value of k » where (К »2 К) satisfies the relation : x m 15 «5» 


CD Find the relation that is represented by the line in each figure below : 
ө 


Represent graphically each of the following relations : 
Г 


1 X+y =2 [8] X-y 23 
[l3] X42y23 4\y-3X=1 
|Sly=-2X 16/у-2 Х=-1 
[71£02 x25 8 Шу+1=0 


[ГЦ] Graph the relation : 2 X + 3 у= 6 » if the straight line representing this relation 


intersects the X-axis at the point A and the y-axis at the point B 


» find the area of the triangle OAB where O is the origin point. « 3 square units » 
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Exercise 11 


If the straight line which represents the relation : 2 X — у = a intersects the X-axis at the 


point (3 » b) » find a and b «650» 


Choose the correct answer from those given : 
1 EQ Which of the following ordered pairs satisfies the relation: 2 X + y 25? 
(а) (- 153) (b) (153) (c) (3.51) (9) Q 2) 
210 (3 » 2) does not satisfy the relation <... 
(а)у+Х= 5 (0) 3y-X=3 (c)y+X=7 (d) Х-у=1 
з | The relation : 5 X = 7 y is represented by a straight line passes through the point + 
(а) (5 7) (b) (0 +0) (с) (5 +0) (d) (0 » 7) 
4 The point (3 » 5) lies on the straight line which represents the relation === 
(а)у=3 Х-5 (b2X-yz1 (c)3X+y=1 (d) y=3X-1 
5 If (2 »—5) satisfies the relation: 3 X- y +c=0 sthene = з 
(a) | (b)- 1 (c) 11 (d)- 11 
е KE] If ( 1 » 5) satisfies the relation : 3 X +k y 27 » then k =з 
(a)2 (b)-2 (c) 1 (d) 10 
7 Which of the following relations is represented by a straight line parallel to the y-axis ? 
(a)y=-5 (6) X=-5 (с) Х=у (d)X+y=0 
La Which of the following relations is represented by a straight line parallel to the X-axis ? 
(a) 2y =6 (b)2X=6 (c)X=-y (d)X-y=0 
з Which of the following relations is represented by a straight line passes through the 
origin point ? 
(a)y=5 (b X=-3 (c)y=X+2 (d)y=3X 
[10l The relation : 3 X + 8 y = 24 is represented by a straight line intersecting the y-axis 
at the point «+++ 
(а) (0 8) (b) (8 0) (c) (0 3) (9) (3 +0) 
41 The relation : 2 X + 7 у = 14 is represented by a straight line intersecting the X-axis 
at the point = 
(а) (2 »0) (b) (0 2) (c) (7 +0) (d) (0 7) 
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|12 The opposite table represents the relation | х 1 2 3 4 | 
between X and y » which of the following | y Ec | 
expresses this relation ? 
(а) Х+у=-1 (b Х-у=3 (с) 3 Х+у=1 (d)y=-X-3 

^3 QJ The opposite table shows the relation 
between X and y » which is «+--+ | x 1 2 3 4 5 | 
(а)у= Х+4 (b) y=X41 | у 1 3 5 7 9 | 
(c)y=2X-1 (d) y=3 X-2 

|14! The relation which expresses the two ordered pairs (2 » 1) and (4 » 3) together is зз 
y=} x (b)y=2X-5 (QysX-1 — (Dys3x«3 


Two even natural numbers » twice the first plus the second equals 12 
© 


Find the different possibilities of the two numbers. 


> Geometric Application 


The perimeter of a rectangle is 14 cm. What are the different possibilities of the length and 


** the width given that each of them belongs to Z, ? 


Й Life Applications 


Essam has 10 bills of L.E. 5 and other bills of 
^ 


* LE. 20 He bought some goods from a shopping 
centre for L.E. 65 Determine the different 


possibilities to pay this amount of money. 
Find the relation and graph it. 


[19] C The selling price of a computer table is L.E. 100 and its 
C 

| chair is L.E. 50 If the store sells in one week with L.E. 500 ; 
what are the represented expectations to the number of sold 


computer tables and chairs ? Represent the relation graphically. 


I) For excellent pupils 


[] 
рој CA The perimeter of an isosceles triangle is 19 ст. What are the different possible lengths 
- 


| of its sides given that its sides lengths €z.? 


Notice that : The sum of the lengths of any two sides of the triangle is greater than the 
length of the third side. 
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Slope of straight line 


EXERCISE 


Interactive test 
EI From the school book 


© Remember @ Understand — O Apply «ә Problem Solving 


a Classify the slope of the straight line in each of the following figures showing whether 


it is (positive — negative — zero — undefined) : 
у y Y 
AX X $ 
0 
y К j У 


Fig. (1) y Fig. (2) Е Fig. 6) Fig. (4) 


у 


M 


И CA In the opposite figure : 


à 
е 
А n A 
ABC is a triangle. Complete by using one of the following words 
(positive » negative » zero » undefined) 
|1 | The slope of AB is в 
B 


| 2 | The slope of BC is - ` F é A 
раа (сас = „— == 
з The slope of AO is «++ o 
|4| The slope of AC is +--+ б 


В Complete the following : 

° [1]The slope of any horizontal straight line equals -- 
| 2 | The slope of any straight line parallel to y-axis is 
|3|The straight line whose slope = zero is parallel to : 
4\If A » B and C are collinear ; then the slope of AB - the slope of -- 
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ü Find the slope of the straight line passing through the two points in each of the following : 
Ф 


1]А (13) » В(3›4) 2)ДА(1,2) » В(5,0) 
3A 52) » В(6,5) З%]ГДА(2,-1) » В(4›-1) 
5|A(153) » B(2 3) 6)A(5 52) s B(S 24) 
PAB s=1)° s B(3:52) 8A »-2) » B(4:1) 
(8)QQAC153) » В(2,1) 1013 (45-2) » KC 15-7) 
MIBC35-1) » O© 0) 12,A(-6 5-9) » B(-15-1) 


ind the slope of the straight line L in each of the following graphs : 


7 


У 


п CA In the opposite figure : 

LMN is a right-angled triangle at L 
» Where m (Z M) = 45° 

Given that L (3 » 2) and M (7 5 2) 

» find the coordinates of N 

and calculate the slope of MN 


EA C31£AQ >-1) > B (1053) and C (2 ›3) » find the slope of each of AB » BC and CA 
. 


Draw the triangle ABC on a square grid » then mention the type of the triangle according 
to the measures of its angles. 


El If the slope of the straight line which passes through the two points (1 » 3) and (3 » К) 
7 equals 3 » find the value of k «9» 


a If the slope of the straight line which passes through the two points (3 » c) and (5 » — 2) 
equals — 3 » find the value of c «4» 


If A (C 1.54) »B (X »2) and the slope of AB equals — 2 
9 


» find the value of X «zero» 


56 


If the straight line which passes through the two points (— 2 » y) and (3 »— 1) 
е 
has a slope — 0.6 ; find the value of y 


E 
and (2 » k) is parallel to X-axis. 


Exercise 12 


«2» 


«4» 


Find the value of X such that the straight line which passes through the two points 
e 


(2 X ,3) and (6 » 7) is parallel to y-axis. 


@ Find the value of y such that the straight line passing through the two points (3 > 6) 
о 


and (- 2 »3 у) is perpendicular to y-axis. 


«3» 


Are the points (- 5 » 11) » (0 » 8) and (5 » 5) collinear ? 
е 


T and represent each line graphically. What do you observe ? 


In each of the following » prove that the points A » B and C are collinear : 
Т AQ » BQ52 » €CC35-3) 
2 A(45-3) » B(-657) » С(5 ›-4) 
3 A(2512) » В(2,4) » C(65-4) 


[18] In each of the following » prove that the points A » B and C are not collinear : 
ү! 11А (2,1) » B(350) > C(55-1) 

?A(-152) » Bol) » С(7 2) 

38 A(05-3) » BQ52) » C(-35-3) 


[A Find the slope of the line AB » where A (- 1 »3) and B (2 » 5) 
е — 
Is the point C (8 » 1) C AB? 


Find the value of y such that the points (4 » 1) » (- 2 » 7) and (3 » y) are collinear. 
Ф 
| 


e For excellent pupils 


е 
If the straight line which passes through the points (3 »— 1) » (X » 1) and (9 >y) 


has a slope = E » find the value of each of X and y 


EA Find the slope of each of AB » BC and AC » where A (2 » 1) » B (3 ,2) and C (4 55) 


«633» 
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Real life applications T) 
on the slope Шы 


interactive test 


£13 From the school book 


ee Problem Solving 


[1] A car moves with uniform velocity such that it covers 180 km. per 3 hours. If the car 


moves for 5 hours » what is the covered distance ? « 300 km. 


GA An irrigation machine consumes 2.47 litres of diesel to work for 3 hours. If the machine 


works for 10 hours » how many litres of diesel will the machine consume ? j litres » 


3C 


[3 | CA The following diagrams show the relation between the covered distance (in m.) and 


the elapsed time (in sec.) of an object. Determine the position of the object at the starting 


of motion and its position after 6 seconds (when t = 6 sec.) Find the slope of the line in 
each case and state what it represents. 
| d d d 
2 12 12 
10 10 10 
8 8 8 
6 6 6 
4 4 4 
t t t 
| 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 
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Exercise 13 


E] The opposite graph represents the motion of a car 
moving with uniform velocity. 
Determine the velocity of the car. 


ол 2 3 4 inhours 
« 25 km/hr. » 


[5] Bassem drove his car from the city A to the city B 

1 The opposite graph shows the relation between the 
distance d in km. and the time t in hours. 

Answer the following : 

|4 | What is the uniform velocity of the car of Bassem ? 


|2 | Find the distance between the car and the point 0 


after three hours from the moment of beginning. 


LI ال‎ 
ot 2 3 Ainhours 


В The opposite graph represents the motion of a саг: 

1 |4 Find the velocity of the car within the first 
three hours from the beginning » then find the 
velocity within the next two hours. 

|2 | Find the average velocity of the car within 150 
the total time. 


Q 1 3 3 4 5 ion 


«412 km hr.» 62 Tkm/hr. 50 km/hr. » 


Distance (km.) 


[ШЇ The opposite figure represents the motion 
of a bicycle measured from a constant point. 
Find the regular velocity of the bicycle during : 


1 | The first three hours. 

2 The next four hours. 
Find the total distance covered 
by the bicycle. 


Time (hr) 


0 I 2 3 4 5 6 Ё 
« 134km./hr.» 15 km. /hr. » 100 km. » 
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Capital in 


В C3 The opposite figure shows Ж сымы 
the capital change of a company \ 
during 8 years : 
1 Find the slope of each of AB » BC 
and CD 
What is the meaning of each ? 


2 Find the starting capital of the company. 


eus 


0 1 2 3 4 5 6 7 8 
«10 $0 »- 5 $20 thousand pounds » 


B] e The opposite FS in cm. 
figure shows the relation 
between the height of 


175 


a person (in cm.) 


and his age (in years) : um 


100 


1 Find the slope of each 
of AB » BC and CD 
What is the meaning of 50 


75 


each ? 25 


Age in years 


0 2 4 6 8 10 12 14 16 18 2 2 
? | Calculate the difference between the height of this person when he was 8 years old and 
his height when he was 30 years old. « 93 3550 ,50ст.» 


[10 Magdi filled the tank of his car by fuel. The opposite " 
5 figure represents the relation between the time (t) in 7 
hours and the amount of remained fuel in the tank 
(y) in litres : 
1 What is the greatest capacity of the tank ? 
|2 When will the tank become empty ? 
3 What is the amount of remained fuel after 15 hours ? ?? | 
4 What is the range of consumption 20—-1—1——] | | 


of fuel in each hour ? 10 


1 
Q # WQS ЖИ 30 


«70L 30 br. 35L 21 Ln» 


A person read a book. 


Exercise 13 


< 


| The opposite graph shows the relation between 


the time (t) in hours and the number of remained 100 

pages (y) : 80 

1 How many pages are remained in the beginning ? " 

? Find the rate of reading pages per hour. " 

3 When does this person finish reading this book ? á 
ro oS X 3 $ 


« 100 pages » 20 pages/hr. » after 5 hours » 


A farmer wanted to complete digging a well in his farm. d 
He rented a digging machine. The opposite graph 


shows the depth of the well (d) in metres after time (t) 
in hours , find : 

1 The depth of the well before beginning digging. 

2 The depth of the well after finishing digging. 

3 The total time which the machine took in digging 


the well. 


4 | The average of depth of the well which the machine 
digs within the first five hours. 5 
5 The average of the depth of the well within the last bo 


two hours of digging. 
«5 m. »40 m. » 10 hr. 94.5 m/hr. » 6.25 m./hr, » 


Distance in km. 


The opposite graph shows the relation 
| between the distance in km. and the 
time (t) in hours for a bicycle which 
moved between two towns À and B going 
and returning back. 
Answer the following : 
1 What is the uniform velocity 

during the going trip ? 
|2 | What is the average velocity 

during returning back ? 


B 60 


50 


30 
20 


10 


„Time in hours 


Ao 1 2 3 4 $ 6 7 8 


з What is the meaning of the horizontal line segment in the graph ? 


« 20 кт.Љг. » 12 km hr. » 
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ы 


[14] CJ Hazem filled up the 40 L tank of his car. 

? After covering a distance of 120 km. » the fuel gauge shows — 1. 
that the rest of fuel is i of the tank. р 
Draw а diagram to show the relation between the amount 


Sjo 


of fuel in the tank and the covered distance Es P 


(This relation is linear). 
Calculate the covered distance until the tank totally gets empty. « 480 km. » 


[15] CA The opposite diagram shows the relation nw 

between the covered distance (in km.) and the 

elapsed time (in hr.) for two trains A and B 

between two railway stations. 

Use the diagram to find : 

|1] The distance between the two railway stations. 

[2] The elapsed time of each train. 

|3| The average speed of each train. 

1а The meaning of the horizontal segment in the 
diagram of train A 


Time (hr) 
io 3H 1 2 
Ат Ат Ат Рт Рт 


« 100 km. $2 hr. » 2.5 hr. » 50 km/hr. » 40 km/hr, » 


The opposite graph shows the race of 100 metres Distance in m. 


between a rabbit and a tortoise. 
Answer the following : 


1 | Which of them is the winner ? 


|2 | What is the velocity of the tortoise ? 


[3] What is the average velocity of the rabbit ? 


| time in 


Га What is the meaning of the horizontal line 5 aa ees 


segment in the graph ? 


« tortoise » 12 m/min, » iG т/тіп. » 


| Exercise 13 


For excellent pupils 


During the motion of a bicycle with a uniform velocity in a straight line » the distances 


between the bicycle and a fixed point have been registered after periods measured in 


hours from the moment of beginning the motion in the following table : 


| The distance between the bicycle and the fixed point 125 150 175 200 | 


| The passed time in hours 2 4 6 8 | 


Graph the relation between the distance between the bicycle and the fixed point and the 
passed time. From the graph : find : 

1 The velocity of the bicycle in km /hr. 
|? The distance between the bicycle and the fixed point after 300 minutes. 

3 The time at which the bicycle is at a distance = 187.5 km. from the fixed point. 

а | The distance between the starting point of the bicycle and the fixed point. 


« 12.5 km hr. » 162.5 km. 97 hr. » 100 km. » 


For the next term 
Ask for 


[- T CLIMORSSCR 
in 
Maths & Science 
& English 


For all educational stages 
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A Research 
Project 


| Project aims : 
in RR 
* Recognizing the relation between two variables of the first degree. 


* Representing the relation between two variables of the first degree graphically. 
* Using algebra to solve life problems. 


| ° Associating mathematics with social studies. 


Do a research project on the following topic : 


"Doing sports is the start on the road of a more healthy life. Our Arab 
champs have achieved a lot of important achievements in many world 
competitions", 


Discuss the following points using available resources : 


(D State some achievements of our champs of Arab countries in the field of 
sports. 


Q In football matches, a team gets three points in case of winning and one 

point in case of a draw, If one team scored 30 points : 

* Write the mathematical relation between (X) and (y), where (X) is the 
number of matches a team wins and (y) is the number of matches, 
the team are held to a draw. From this relation, write five different 
methods to score 30 points. 


* Represent this relation graphically. 


pM T — = — چ ر چ ټ ي‎ RR 


Collecting and organizing data. 


The ascending and descending cumulative frequency tables and 
their graphical representation. 


Mean. 
Median. 


Mode. 


Scan the 
QR code 
to solve an 
interactive 
test on each 
lesson 


EXERCISE 


LL) From the school book 


€ Remember @ Understand OApply «ә Problem Solving 


[ 

В The following are the weights of 40 pupils of one class of the second year preparatory 
? in kg. The required is forming the frequency table with sets. 

Use the subsets (25- 9 30-9 35-9...) : 


36 | 30 | 42 | 37 | 25 | 34 | 35 | 28 | 30 | 28 
29 | 36 | 38 | 32 | 44 | 39 | 34 | 36 | 35 | 30 
30) | 35: | 30.|.38:]|-27 | 41 | 33. | 39) | 31 1/36 


36 | 33 | 37 | 31 | 43 | 35 | 40 31 | 39 | 45 
L 


The following are the weekly wages of 40 workers in a factory in L.E. : 
47 | 71 | 36 | 94 | 54 | 64 | 87 | 89 | 62 | 57 
51 | 61 | 44 | 52 | 70 | 66 | 56 | 32 | 69 | 36 
79 | 48 | 77 | 90 | 65 | 99 | 96 | 67 | 60 | 55 
95 | 75 | 81 | 84 | 78 | 38 | 49 | 94 | 48 | 59 


Required : Form a frequency table with sets (use the subsets : 30— » 40- › 50- ›..... »90-) 
What is the set with the highest frequency? What is the set with the lowest frequency ? 


] The following are the scores of 30 students in a monthly math exam : 
25 | 35 | 40 | 20 | 30 | 37 | 40 | 33 | 22 | 38 


35 | 36 | 28 | 37 | 39 | 28 | 32 | 26 | 29 | 37 
23 | 34 | 35 | 36 | 29 | 38 | 40 | 35 | 37 | 31 


1 From a frequency table with sets for these scores. 
2 Find the total number of excellent students. The excellence rate is 36 marks or more. 


« 12 students » 


Exercise 14 


The following are the marks of the students in a class in the second year preparatory in 
2 algebra exam. Given that their number is 40 students and the full mark is 20 marks : 


[у H T 13| 14 | 3 18 | 13 | 10 | 14 
16 8 151]. 12 a 15 | 11 12 | 6 11 
8 9 15 8 15 | 14 | 7 10 | 14 | 19 
10 7 РД 10 | 12 | 4 11 17.| 03: |. 15 


The required is forming a frequency table with sets for the marks of students in algebra 
using the subsets 0— » 4— » 8- » ..... and so on » then find the percentage of the number of 
students who obtained 12 marks at least. «47.5% » 


The following are the heights of 50 persons in centimetres : 
9 


155 | 183 | 163 | 181 | 186 | 144 | 199 | 150 | 182 | 166 
197 | 126 | 188 | 158 | 153 | 130 | 163 | 166 | 154 | 173 
137 | 163 | 146 | 198 | 164 | 156 | 173 | 177 | 157 | 118 
138 | 187 | 178 | 173 | 184 | 143 | 147 | 142 | 176 | 160 
170 | 194 | 154 | 167 | 149 | 112 | 196 | 128 | 126 | 156 


Using the previous data : 
|1 | Find the least height in these data and the greatest height and the range in which these 


two heights lie. « H2 em, » 199 ст. $87 em. » 


2 | Form a frequency table using sets of length 10 centimetres for each. 


В In a military camp , the heights of 55 soldiers were measured in centimetres > their 
9 


measures were as follows : 


169 | 194 | 200 | 185 | 165 | 188 | 166 | 186 | 181 | 176 | 173 
177 | 179 | 188 | 170 | 193 | 180 | 173 | 173 | 184 | 192 | 167 
182 | 168 | 186 | 189 | 171 | 179 | 172 | 175 | 175 | 181 | 166 
185 | 177 | 175 | 165 | 190 | 172 | 177 | 178 | 184 | 166 | 174 
178 | 177 | 172 | 174 | 175 | 179 | 195 | 176 | 189 | 187 | 189 


Form a frequency table using the sets (165— » 170- » 175- » +=) 


From the table ; find : 
| 1 | The number of soldiers whose heights are less than 185 cm. « 39 soldiers » 


|2| The number of soldiers whose heights are 180 cm. at least. « 22 soldiers » 
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The ascending and descending cumulative 
frequency tables and their graphical representation 


(13 From the school book 


EXERCISE 


, 


© Remember @Understand © Apply sə Problem Solving 


E Problems on the ascending cumulative frequency curve 


CA The following table shows the frequency distribution of the scores of 50 students 
| inan experimental math exam : 
Sets 2- | 6- | 10- | 14- | 18- | 22- | 26- | Total | 
Frequency | 3 | 5 | 9 | 10| 12 | 7 | 4 | 50 ) 
Graph the ascending cumulative frequency curve. же у 


upils in math : 


А The following frequency table represents the marks of 60 p 
° 

{Sets — | 10- | 20- | 30- | 40- | 50- | Total 
| Frequency 9 11 13 17 10 60 


Graph the ascending cumulative frequency curve and if the success mark is 30 marks » 
find the number of failed pupils. « 20 pupils » 


The following table shows the frequency distribution of 100 factories according to the 
jd number of weekly work hours : 

( Setsofhous — | 50- | 60- | 70- | 80- | 90- | 100- | Total) 

| Number of factories| 5 | 16 | 30 | 22 | 15 | 12 | 100 | 


1 Graph the ascending cumulative frequency curve of this distribution. 
|2 From the graph » find the number of factories which work less than 75 hours in 


the week. « 37 factories » 
3 Find the percentage of the number of factories which work less than 75 hours 
in the week. «37%» 


Exercise 15 


Problems on the descending cumulative frequency curve 


п C3 The following table shows the frequency distribution of the daily wages of some 


workers : 


[Sets 5- | 10- | 15- | 20- | 25- | 30- | Total | 
| Frequency 10 14 24 30 12 10 100 | 


Graph the descending cumulative frequency curve. 


B A class has 50 pupils , the following table shows the distribution of studying hours 


among them every day : 


(sets | 1- | 2- | 3- | 4- | 5- | 6- | 7- | Total] 
(me. | 2 [3 | 5 [12] 15] 7 | 6 50 | 


1 Graph the descending cumulative frequency curve of this distribution. 


2 From the graph » find the number of pupils who study 6 hours or more daily. 
« 13 pupils » 


3 Find the percentage of the number of pupils who study 6 hours or more daily. « 26 % » 


The following table shows the frequency distribution of a group of 60 persons 
о 


according to their weights in kg. : 


( Sets of weights in kg. | 55 – | 60 – | 65 – | 70 - | 75 – | 80- | 85- Total | 
| No. of persons 8 12 18 | 7 3 2 60 | 


Complete the table » then graph the descending cumulative frequency curve of this 
distribution and from the graph » find the number of persons whose weigh 68 kg. or more 


for each. « 28 persons » 


Problems hetwo curves together 


Graph the ascending and descending curves for the following frequency distribution : 
. 


( Sets | 8- |12- | 16- | 20- | 24- | 28- | 32- 36- | 40- | Total | 
[Feg.| 4 | 7 | i2] i8 | 20 | 19 | 11 6 з | 100 | 
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a CO] The following table shows the frequency distribution of the scores of 1000 students 
° ina final year exam : 

| Percentage 20- | 30- | 40- | 50- | 60- | 70- | 80- | 90- | Total | 

| Number of students | 30 | 70 | 160 | 260 | 150 | 130 | 110 | 90 | 1000) 


| 1 |Graph the ascending and descending cumulative frequency curves. 
| 2 |Find the number of students whose scores are less than 75% « 740 students » 


| 3 Find the number of students whose scores are 85% or more. « 140 students » 


[9] C3 The following are the scores of 100 students in an experimental math exam : 
о 

(Ses | o- | 10- | 20- | 30- | 40- | 50- | Total | 
{Frequency | 8 | 14 | 15 | 28 | 25 | 12 | 100 | 


| 1| Form both the ascending and descending cumulative frequency tables. 

| 2 | Graph both the ascending and descending cumulative frequency curves on the 
same graph paper. 

|3 | From the graph » find the number of students who got less than 40 marks and those 
who got 40 marks or more. « 65 students » 35 students » 

|4 | Find the percentage of the number of students who succeeded given that the success 
mark is 20 marks. «78%» 


|5 | Find the percentage of the number of students who got 45 marks or more. «23 % » 


For excellent pupils 


e 
m A factory has 120 workers whose experiences are 


[3 Lower Descending 
from 5 years to 35 years. 
3 Years boundaries | cumulative 
The apposite table shows the descending of sets frequency 
cumulative frequency distribution for those Заа оге 120 
workers according to the years of experience : 
10 and more 113 
| 1 |Deduce from the table the frequency table. 15 and more 93 
|2 Form the ascending cumulative frequency table. 20 and more 64 
|3 Graph the ascending cumulative frequency curve. 25 and more 27 
| 4| From the graph » deduce the number of workers 30 and more 12 
whose experience years are less than 17.5 years. 35 and more 0 
« 40 workers » 
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Complete the following : 


1 The mean of a set of values = 


+ 


2 
з | The arithmetic mean of the values: 5 » 12 » 17 » 6 is eevee 


а EA If the lower limit of a set is 8 and the upper limit of the same set is 14 »then its 
centre is veses 


2 The centre of the set = 


5 [I3 If the lower limit of a set is 4 and its centre is 9 » then its upper limit is зе 


в If the mean of a frequency distribution is 39.4 and the total of frequencies is 100 
» then the total of the products of frequencies of the sets by their centres is ==- 


of 


Choose the correct answer from those given : 
1 The mean of the values: 2-a 94 9155 93 +аіѕ errr 


(a) 1 (b) 2 (c)3 (d) 15 

2 | If the mean of marks of 5 pupils is 20 » then the sum of their marks is e marks. 
(а) 4 (b) 15 (c) 25 (d) 100 

3 The centre of the first set of the sets: 7 — » 13 » 19— » 25 – is e 
(a) 6 (b) 7 (c) 10 (d) 13 

4 If the upper limit of a set is 14 and its centre is 10 » then its lower limit is === 
(a) 5 (b) 6 (c) 20 (d) 24 

5 If the beginning of a set is 5 and its centre is 7.5 »then the length of the set is === 
(а) 5 (b) 7.5 (c) 10 (d) 12.5 
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в Find the mean of the following frequency distribution : 
o 


| вез 55 15- ds 35- Total | 
| Frequency 6 8 4 2 20 | 
«21» 
[4] The following table shows the frequency distribution of marks of 10 students in 
o 
mathematics : 
| Sets 10- 20- 30- 40- 50- Total | 
| Frequency 1 2 4 2 1 10 | 


1 Calculate the mean of marks of students. 


12 If the mark of success is 30 » calculate the number of failed students. 


« 35 marks »3 students » 


The following table shows the frequency distribution of weekly wages of 100 workers 


9 
in one factory : 
| Sets 16- | 20- | 24- | 28- 32- | 36- | Total | 
| Frequency | 10 15 22 25 20 8 10 | 
Calculate the mean. «28.16» 


The following table shows the frequency distribution of extra wages of 30 workers : 


Sets 15- 25- 35- 45- 55- 65- 75- Total 


Freq. 2 3 5 8 6 4 2 30 


Find the arithmetic mean. «51» 


EA The following table shows the frequency distribution of the heights of 120 


students in centimetres : 


| Height (in ст.) | 140- | 144— 148 – 152- 156- 160- Total | 
\ Frequency 12 20 38 22 17 11 120 | 
Find the mean. « 151.5 cm.» 
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а Ехегсіѕе 16 


B The following table shows the frequency distribution of number of daily studying 


hours of 50 pupils in a class : 


| Number of hours 1- ge |3-| 4- | 5- | 6- | 7- | Total 


| Number of pupils | 2 3 9 12 15 7 6 50 


1 Calculate the mean of the number of hours of study per day. 


2 Find the number of pupils who study less than 4 hours daily. « 5.1 hours » 10 pupils » 


E The following table shows the distribution of marks of 40 students іп one exam : 
ө 


| Sets ges | ies | 35- | 45- Total | 
{2 | 40 | 3 40 | 


| Number of students 3 


1 Complete the table. 
|2| Calculate the mean. 
3 Find the number of students whose marks аге not less than 35 marks. 


« 31 marks » 15 students » 


EA The following table shows the frequency distribution of the weights of 30 children 


e 
in kg. : 
| Weight (kg.) 6- | 10- | 14-| 18- | 22- | 26- | 30- | Total 
| Frequency 2 Bi | $e 8 6 4 2 30 
Complete the table » then find the mean of this distribution. «204 kg.» 


Using the following set frequency table (given that the sets are equal in range) : 
ө 


| Sets 10-| 20- | x- | 40- | 50- | 60- Total | 


| Frequency 10 17 20 32 k+2 4 100 | 


Find : 
1 The value of each of X and К 


2 The mean of this distribution. «X2305kz15 539.1» 
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The following table shows the frequency distribution of weights of 50 pupils in kg. 


in one school : 


| Weight in kg. 30-| 35- |40-|45- | 50- | 55- | Total | 


| Number of pupils | 7 3k 4k 10 8 4 50 | 


|4 Calculate the value of k 


|2| Find the mean of this distribution. «3544 kg.» 


C The following table shows the frequency distribution of 50 workers days-off : 
= g 


Sets 2- | 6- |10-| 14- | 18- | 22- | 26- Total | 


| Frequency 4 3 8 k-2 7 5 1 50 | 


Find : 
| 1 | The value of k 


|2| The mean. «22 »152 days» 


EH If the mean of the scores of a student during the first 5 months is 23.8 » what is the 


score of the 6" month if the mean of his scores is 24 marks ? « 25 marks » 


{В If the mean of marks of Magdi in 4 exams is 16 marks » what is the mark which he should 
o 


obtain in the fifth exam so that his mean in the five exams will be 18 marks ? 


« 26 marks » 
9 п 
For excellent pupils 
[LJ Centres Centres of sets 
Sets f sets Frequency x fri 
[16] The opposite table is for finding the mean б ae = — 
© - а 
of marks of m pupils in one exam : A 6 90 
| 1| Deduce the value of each of : a » b ,с d- E 30 300 
sdoesfoXsyozandm РЕ = = ы 
16- f 10 x 
|2 Find the mean of these marks. Total m 140) 


Median 


EXERCISE 


Interactive test 
CA From the school book 


@ Remember 9 unies) О Арріу «ә Problem Solving 


Choose the correct answer from those given : 
$ |4 The median of the values: 9 »4 ›8 » 1 and 3 is +++ 


(a) 3 (b) 4 (c) 5 (d) 8 
^ |? The median of the values : 3 ›7 »2 59 »5 and 11 is - 
(a) 12 (b) 7 (c) 6 (d) 5 
4 (з The order of the median of the values : 7 ›6 »5 »8 and 4 is +++ 
(a) third. (b) fourth. (c) fifth. (d) sixth. 


| (4 If the order of the median of a set of values is the fourth » then the number of these 
values equals +--+ 

(а) 4 (b) 5 (с) 6 (4)7 

û |5 If the median of the values : k + 1 ,k + 2 ,k + 5 ,k + 4 and k +3 where k is a positive 
integer is 13 »thenk = ~ 


(a) - 10 (b) 10 (c) 13 (d) 16 
© (6 |The point of intersection of the ascending and descending cumulative frequency curves 
determines === on the set-axis. 
(a) the mean (b) length of the set 
(c) centre of the set (d) the median 


û |7 ће the point of intersection of the ascending and descending frequency curves is 
(30 › 50) » then the sum of frequencies dise 
(a) 30 (b) 50 (c) 60 (d) 100 
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Using the ascending cumulative frequency curve » find the median of the following 
© 


frequency distribution : 


| Sets | o- | 2- | 4- | 6- |Tetal | 
| Frequency 1 2 2 5 10 | 
«6» 
The following table shows the frequency distribution of 40 persons according to 
the percentage of intelligence of each of them : 
Sets of intelligence percentage | 40— | 50- | 60- | 70- | 80- | 90- | Total 
Number of persons 1 3. 8 14 10 4 40 
Using the ascending cumulative frequency curve » find the madian of percentage of 
intelligence. « Approximately 75 % » 


number of weekly working hours : 


| Sets of hours so- | 60- | 70- | 80- | 90- | 100- Total | 


| Number offactories| 5 8 12 28 33 14 | 100 | 


Find using the descending cumulative frequency curve the median number of hours of 
work of these factories. « 89.5 hours » 


The following table shows the frequency distribution of 50 workers' wages in 


© 
pounds : 


| Sets of wages | 300- | 400- | 500- | 600- | 700— Total | 


| Number of workers | 8 12 18 7 5 50 | 


Graph the descending cumulative frequency curve » then find the median. « 520 pounds » 


a The following table shows the frequency distribution of marks of 60 students in 
© 


mathematics exam : 


| Sets of marks 5- |10- | 15- | 20- | 25- | 30- | 35- Total | 


| Number of students | 2 5 14 | 20 | 13 5 1 60 | 


Find the median mark. « 22 marks » 


Exercise 17 


CA The following table shows the frequency distribution of weights of 20 children in kg. : 


| Sets 5- |15- | 25- | 35- | 45- Total | 


| Frequency 3 4 7 4 2 20 | 


Find the median weight in kg. using the ascending and descending cumulative frequency 
curves of this distribution. «29 kg.» 


a The following table shows the distribution of the students of a secondary school in 
9 


a governorate according to their ages in years : 


[Sets of ages іп years | 14- | 15- | 16- | 17- | 18- | 19- Total | 


{Frequency 90 | 130 | по | во | 70 | 20 | 500 | 
Graph the ascending and descending cumulative frequency curves of this distribution » 
then find the median age. « 16.3 years » 


a The following table shows the frequency distribution of the marks of 90 students in 


9 
a monthly exam : 


[. Sets of marks 10- | 14- | 18- | 22- | 26- | 30- | 34- | Total | 
[Numberofstudens| 8 | 10 | 24 | 21 | 12 | 9 6 | 90 | 


Find the median mark using the ascending and descending cumulative frequency curves. 


« 22.5 marks » 
[10 CI The following table shows the frequency distribution for the scores of 50 students 
9 
in an examination : 

(sets | 2- | 6- | 10-| 14- | is- | 22- | 26- Total | 

[Frequency] 3 | 5 | 9 | 10 | 2| 7 4 | 50 | 


Find: 1 The mean of the student's score. 


2 The median. «168,176» 
a a From: the following frequency table with qual sets in Тай 8 | | 
| Sets 10- | 20- | X- | 40- | 50- | 60- | Total 
| Frequency 10 И 20 32 |k+2 4 100 
1 Find the value of each of X and k «X2305kz2 15» 
2 Graph the ascending and descending cumulative curves on one figure» 
then calculate the median. «4l» 
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EXERCISE 


Interactive test 


2 LO From the school book 


€ Remember @ Undersiand © Apply eş Problem Solving 


[ 
E Choose the correct answer from those given : 


è |1 The mode of a set of values is «+--+ 


sum of values 
(a) "mümber of these values. (b) the most common value. 
(c) the middle value after rearranging the values ascendingly or descendingly. 
(d) the point of intersection of the ascending and descending cumulative frequency 
curves, 


$ |2 Тһе mode of the values: 5 53 58 55 59 iS ecese 


(a) 3 (b) 5 (c) 8 (d) 9 
® |3| The mode of the values: 8 57 5857 2655 98 iS sss... 

(а) 8 (b) 7 (c) 6 (d) 5 
© |4 If the mode of the values: 4 sa , 5 53is3 , then a = e 

(a) 5 (4 (c) 3 (d) 6 
о |5 If the mode of the values: 12 57 X+ 1»7 »12is 7 »then X 

(a) 12 (b) 11 (с)7 
о 16 If the mode of the values : 45115852 Xis 4 » then X= 

(а) т (b) 2 (c) 4 (d)8 
о |7 If the mode of the values: 5 53 5 [x-1 s4 is 3 s then X = eee 

(a)3 (b) 4 (c) 8 (d) 10 


78 


Exercise 18 


A factory has 600 workers. A sample of 120 workers is taken such that it represents 
. 

the all groups very well. It is found that the distribution of their ages in years is as the 
following table : 


| Аре 25- | 30- | 35- | 40- | 45- | 50— Total | 


| Number of workers | 12 17 18 | 40 | 25 8 120 | 


Draw the histogram » then deduce the mode age. « 43 years » 


The following table shows the frequency distribution of marks of 100 pupils in an exam : 
9 


| Sets of marks 10- | 14- | 18- | 22- | 26- | 30- | 34- Total | 


| Number of pupils | 2 10 15 | 40 | 25 6 2 100 | 


Find the mode mark using the histogram of this distribution. « 24,5 marks » 


E The following is the frequency distribution of 100 workers in one of the factories 
. 


according to their daily wages : 


Sets of wages in pounds | 10— | 15- | 20- | 25- | 30- | 35- 40- Total | 


| Numberotworkers | 6 | 12 | 16 | 24 | 20 | 14 | 8 100 | 


Draw the histogram of this frequency distribution » then deduce the mode wage of the 


worker. « 28.5 pounds » 


[ШЇ Find the mode of the following frequency distribution for the scores of 40 students 
© 


in an examination : 


(Sets of marks 30- | 40- | 50- | 60- | 70- | 80- Total | 


| Frequency 3 4 12 8 i 6 40 | 


«57» 
B The following is the frequency distribution of ages of 45 рй. : 
| Sets of ages in years | 12— | 14— | 16- | 18- | 20- 22- | 24- | Total | 
| Number of persons | 5 ji 8 12 6 4 3 45 | 
Find the mode age. « 18.8 years » 
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=) 


CI The following table shows the frequency distribution of the heights of 200 students : 
© 


| Height in cm. 110- | 115- | 120- | 125- | 130- | 135- | 140- Total | 


| Number of students | 10 12 28 35 60 40 15 200 ) 


Graph the frequency histogram ; then find the mode height. « 132.75 ст.» 


E The following table shows the frequency distribution of 102 cows according to the 
ө 


weekly amount of milk іп galoons : 


| Sets of milk in galoons 14- | 16- | 18- | 20- | 22- | 24- | Total 


| Number of cows 8 16 28 20 18 12 102 


Use the histogram of this distribution to find the mode of the weekly amount of milk. 


« 192 galoons » 


a The following table shows the frequency distribution of marks of 100 pupils in 
Ф 


mathematics at the end of the year : 


| Marks 15- | 20- | 25- | 30- | 35- | 40- | 45- | 50- | 55- Total | 


| Number of pupils 4 6 8 12 | 16 | 20 | 22 7 5 100 | 


Graph the histogram of that distribution › then find the mode mark. «45.5 marks » 


gm The following table shows the frequency distribution of the weights of 100 children in kg. : 


| Weight in kg. 10- | 14- | 18- | 22- | 26- | 30- Total | 


| Frequency | 5 | 15 | 30 | 24 | 17] 9 100 | 


Find the mode weight. «20.8 kg. » 


CA The following table shows the frequency distribution of the weights of 


50 students in kg. : 


| Weight in kg. 30- | 35- | 40- | 45- | s0- | 55- Total | 


| Number of students к+4 | 3k | 4k |3k*1|3k-1 | к+1 so | 


|1 Find the value of k «3» 


| 2 Graph the frequency histogram » then find the mode. « 43 kg.» 


80 


Exercise 18 


( The following table shows the frequency distribution with equal range sets for 
the weekly wages of 100 workers in a factory : 


| Sets of wages in L.E. 70- | 80- | 99- | 100- | x- |120- 130- | 


| Number of workers | 10 13 |k-4 20 16 14 11 | 
Find : 1 The value of each of X and к «Х=110,к=20» 
2 | The mode of wages in L.E. « 105 pounds » 


The following is the frequency distribution of 100 workers of building according to 
the number of weekly working hours : 


| Sets of working hours 35- |45- | 55- | 65- | 75- | 85- Total | 


| Number of workers 15 30 | 23 | 20 8 4 100 | 
The required is finding : 
1 The mean. « 58.8 hours » 
2 | The median. « 57.5 hours » 
3 The mode. « 52 hours » 


The following is the frequency distribution of the weekly bonus of 100 workers in 


a factory : 

Bonus іп L.E. | 20- | 30- | 40- | 50- | 60- | 70- 

No.of workers | 10 k 22 | 26 | 20 8 
1 | Calculate the value of k «14> 
2 Find the mean of this distribution. « 50.6 pounds » 
3 Find the mode value of the weekly bonus using the histogram. « 54 pounds » 


[E The following table shows the frequency distribution for the weights of 
50 students in kg. at a school : 


| Weight in kg. | 30- | 35- | 40- | 45- | 50- | 55- Total | 


| Number of students | 7 3k | 4k | 10 8 4 50 | 


1 Find the value of k «3» 
2 | Calculate the mean. «44 kg.» 
|3| Draw the ascending cumulative frequency curve. 

4 | Draw the histogram and find the mode of weights. «43 kg.» 


5 Find the median. « 43.5 kg.» 
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A Research 


Project aims : 


* Organizing data in frequency tables with sets. 
* Forming the ascending cumulative frequency table and graphing it. 


* Finding the mean and the mode of some data organized in a frequency 
table with sets. 


* Finding the median of a frequency distribution with sets. 


ł e Appreciating the role of statistics in practical life. 


) a research project on the following topic : 


"Statisticians use several measurement tools to measure the central 
tendency, as the mean, the median and the mode", 


Discuss the following points using available resources : 
Define the mean, the median and the mode. 
2) Record the marks of your mates in class in a test of mathematics; then do 
the following : 


* Organize this data in a tally table, then form the frequency table with sets. 
* From the frequency table with sets; calculate the mean of the marks of 
your mates. 


* Using the frequency table with sets, draw the histogram and then find 
the mode mark. 


* Form the ascending cumulative frequency table; then represent it by the 
ascending cumulative frequency curve. At last; find the median mark. 


"Neetimleii3 DOSIG SKINS 


В Complete the following : 


1 | A turtle covers 80 metres per hour » then it covers 8 metres in minutes. 


2 The sum of the real numbers in the interval [-12 » 12] equals - 


3 («4 20,0) OL ]-5 shen (= — 


4| In three games of bowling » Sara gained 139 » 143 » 144 points » then the number of 
points she needs in the 4th game so that the mean of points is 145 5 is ~ 
5 Two boxes of apples » the sum of their weights is 54 kg. The first has 12 kg. more than 
the second » then the number of kilograms in the second box is =+- kg. 
161300 + 200 = 1 +... 
17 | (301 + 302 + 303 + ... 325) - (1 + 2 + 3 + 25) = veses 
8 | If four times a number is 48 » then i this number is «+--+ 
9 | Gamal has 3 sisters and 5 brothers » his sister Sara has X sisters and y brothers 
s then XY = veven 
10 lfat+b+c=26 ,at+b=15 ,b +c = 20 , ћепЬ = 
|11| Three girls can perform a work in 36 hours » then the needed hours for four girls to 


perform the same work is = hours. 


пг ЇЕ О 


»then 
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Choose the correct answer from the given ones : 


|1 The number 3.015 lies on the number line between -+ 


(а) а ‚3 (b) i 2 i (с)3, 16 (d) 3.12 53.15 
| 2| Which of the following numbers lies between 0.07 » 0.08 ? 
(a) 0.00075 (b) 0.0075 (c) 0.075 (d) - 0.75 
13 | Which of the following is different in value ? 
(а) 1+9+9-1 (b)1+9+9-1 (c)1-94+9x1 (4) 1х9-9+1 
4 If X is a negative number » which of the following is a positive number ? 
(a) x? (b x? (02x (d) + 
15 | The greatest number of the following is =- 
(a) - 1.25 (b) - 0.125 (c) - 0.0125 (d) – 0.00125 
6 | The best estimation to the number opposite to X is --- “je or 
(a) 1.1 (b) 1.2 (с) 1.5 (9) 1.7 
7 If 10% of X equals y » then X = = 
(a) 0.1 y (b) y (c) 9 y (d) 10 y 
[Blf X2 - 2) sy 2- 2% s then = i 
(a)X=y (b) X>y (c)X<y (d)X<y 
la) Ix 81x81x81 = а. 
(a) 3 (b) 9 (c) 27 (d) 81 
110 For any number К » then k + k + (k x k x К) can be written as +--+ 
(22k?43k — (b)5k (e) k5 (d) 2k k? 
111 A machine produces two kinds of rods » one is red and of 
length (10 + 0.5) cm. and the other is white and of length n— 
(6 X 0.5) cm. 


If we put two rods as shown in the opposite figure » then the smallest difference 


between their lengths may Бе. 


(a) 4 cm. (b) 5 cm. (c) 3 cm. (d) 8.5 cm. 
12 All numbers divisible by 4 and 15 are divisible by --------- 
(a) 6 (b) 8 (c) 24 (d) 45 


Second Иша, 


Medians of Triangle — 
Isosceles Triangle. .... 


Inequality. 


Accumulative Basic Skills 
"TIMSS Problems" 


Medians of Triangle 
- [sosceles Triangle 


EN Exercises of the unit: 


1. Medians of triangle. 
2. Medians of triangle "Follow". 


3. The isosceles triangle. 


4. The converse of the isosceles triangle theorem. 


5. Corollaries of the isosceles triangle theorems. 


e A research project on unit four 


QR code 
to solve an 
interactive 
test on each 

lesson 


Interactive test 
LA From the school book 


© Remember @Understand Ф Apply sə Problem Solving 


Complete the following : 

1 In A ABC » if D is the midpoint of BC ; then AD is called ......... 
2 | The number of medians of the triangle is =- 

з The medians of the triangle intersect at ==- 


4 The point of concurrence of the medians of the triangle divides each median in the ratio 
ene Dese from its base. 
* 5 The point of concurrence of the medians of the triangle divides each median in the ratio 
Dese from the vertex. 


® 6 The point of intersection of the medians of the triangle divides each of them in 
the ratio 2 : -- from the base. 


е The point of intersection of medians of the triangle divides each of them in the ratio 
: 8 from the vertex. 


[2 | Choose the correct answer from those given : 


° The number of medians of the obtuse-angled triangle is «-------- 


(a) zero (b) 1 (c)2 (d)3 
о 2 If YD is a median in A XYZ » M is the point of intersection of medians 

s then MD = .......... YM 

1 1 » 3 

O (3 ()4 Е @3 
о 8 IfM is the point of intersection of medians of A ABC ; BD is a median 

> then BD: MD = ee 

(22:3 (b) 1:3 (c)3:2 (03:1 


m 
= 4 € Remember Understand — O Apply ə Problem Solving 


© |4 If AD is a median in A ABC » M is the point of intersection of medians 


ə then AD = .......... AM 
ei ) + () 2 «à 

о 5! AD is a mediar in A ABC of length 9 cm. »M is the point of intersection of medians 
»then DM = .......... cm. 
(а) 3 (b) 4.5 (c)6 (d)9 

© |6 If M is the point of intersection of the medians of A ABC , AD is a median of length 
бст. s then AM = eee cm. 
el (52 (03 (d)4 

© |7 If Mis the point of intersection of the medians of A ABC ; D is the midpoint of BC 
s then AD = .......... 
(UAM (b) 2 MD ©) АМ (d)4 MD 


Using data given for each of the following figures › find the required below each figure : 
е 


I1] x 2) A 
Fj E 
2 D Y 
I—— 10cm, —— 
ХМ =... cm. and 
YD = eesse cm 
3 
A 
E D M L 
е В РА Y 
If BC = 12 ст. , ВЕ = 9 cm. If LZ = 15 ст. YM = 18 ст. 
and MC = 8 cm. and XY = 20 cm. » 
s then DE = .......... em.» then NL = ......... cm.» 
ME & e ст. and NY ж cm, and the perimeter of 
МЕн em. ANY Seu cm. 


Exercise 1 


E In the opposite figure : 

1 ABC is a triangle in which D is the midpoint of BC 
„ E is the midpoint of AC and AD N BE = {M} 

If AD = бст. and AB = ВЕ = 9 ст. 

Calculate : The perimeter of А MDE 


In the opposite figure : A 

1 If D is the midpoint of AB ; E is the midpoint of AC x 
and BE (DG - {M} DE = 4 em. ; ce x d 
DM = З em. and BE = 6 cm. ZR 
Find : The perimeter of A BMC E & l&cm. S 

CA In the opposite figure : A 

7 ABCisa triangle » X is the midpoint of AB » js z 
Y is the midpoint of BC » XY = 5 cm. and XC N AY = {M} 
where CM =8 cm. » YM = 3 cm. Find: é Y B 
| 1| The perimeter of AMXY 2 The perimeter of AMAC — «12cm.:24cm.» 


T A ABC »BC=8cm. »F and Ear are the midpoints of AB and AC respectively and 
9 
ВЕ N CF = {M} If BM = 4 cm. and CM = 6 cm. Find : The eene of A MFE «9 em.» 


В In the opposite fig igure : 

li АЕ and CD are two medians in A ABC » 
AF NCD = {M} 

If the perimeter of A AMC = 36 cm. 
Find : The perimeter of A MFD 


In the opposite figure : 

j M is the point of concurrence of the medians 
of A ABC » AM LCD 

„МС 26cm.» Ар = 5 ст. 

Find : The length of МЕ 


[10] In the opposite figure : 

ABCD is a parallelogram: its diagonals intersect at M » 
EC DM where DE = 2 EM , draw CE to cut AD at F 
Prove that : AF = FD 


wall] 89‏ ریاضیات (تمارین лаш‏ إعدادی/ت )6 8( 


= 
© 4 € Remember € Understand © Apply Ф Problem Solving 


| 
In the opposite figure : D A 
o 


ABCD is a rectangle » its diagonals intersect at M » ET 
E 


E is the midpoint of AB » CE N BD = {F} 


11 Prove that : F is the intersection point of the medians of P ddp N G 


the triangle ABC G B 
? If BF = 4 cm. » find : the length of AM «бст.» 
In the opposite figure : A 
i ABC is a triangle in which D is the midpoint of ВС, 
АВ =АС » ME AD where AM = 2 AD and { 
СМ ПАВ = {Е} 
€ D B 


Prove that : BF = i AC 


ШШ} ABC is a triangle where point D is the midpoint of BC and point МЄ AD ,АМ 22 MD 
o — — 
Draw CM to intersect AB at point E If EC = 12 cm.» then find : the length of EM «4cm.» 


© In the opposite figure : 
Ф 


M ECD , М is the point of concurrence of ће medians ۸ 

of A ABC »N € DM where ND = (Х- 1) cm. Б 

; MN = (Х+3) em. » AN is drawn to intersect BM at E é B 
which is the midpoint of BM 

Find : The length of MC «24 em.» 


[15] ABCD is a parallelogram whose diagonals intersect at M , E is the midpoint of BC; 
© 
DE intersects AC at F 


Prove that : |1 | BF bisects CD 2|CF2 4 АС 


In the opposite figure : A 
[7 — — 
AD and BE are medians in the triangle ABC intersecting at M » 


CM ПАВ = {F} + if N is the midpoint of MB 


w 


Prove that : The figure FNDM is a parallelogram. E X 


Exercise 1 


In the opposite figure : A 
| ABC is a triangle in which D is the midpoint of BC 
»M EAD where AM = 2 MD Ti 
,BMNAC={E} TA 
› ME - 2 cm. » draw DF // BE and cut AC at F s 9 B 
Find : The length of DF «Зот.» 
iB In the opposite figure : m 


E p 
ABC is a triangle in which D is the midpoint of BC 


and E is the midpoint of BD , draw DF // AC 


and cut AE at M and AB at F 
Prove that : DM = 1 AC 


ABC is a triangle ; D is the midpoint of AB and E is the midpoint of AC 
E 
HCD ВЕ = {M} Draw AM to intersect BC at F 


Prove that : The figure DBFE is a parallelogram. 


(EL-MORSSGCR) 
E Free part 
Notebook Ta, 


- Accumulative tests. 
- Important questions. 
- Final revision. 

- Final examinations. 
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Medians of triangle “Follow” 


Interactive test 
=; [LJ From the school book 


п Complete the following : 

The number of medians in the right-angled triangle is .......... 

The length of the median from the vertex of the right angle in the right-angled 
triangle equals ......... 


If the length of the median drawn from a vertex of a triangle equals half the length of 
the opposite side to this vertex » then the angle at this vertex is .......... 


The length of the side opposite to the angle of measure 30? in the right-angled triangle 
equals эзе 


The length of the hypotenuse in thirty and sixty triangle equals .......... the length of the 
side opposite to the angle whose measure is 30? 


The length of the hypotenuse in the right-angled triangle equals ----....-- the length of the 
median drawn from the vertex of the right angle. 


И Using data given for each of the following figures » find the required below each figure : 


ш а x 
A A 
| М. 
Sem D. 
= i 
ae à 
зіу 2 Eon: 
C B d с B 
Z Sm Y 
WCE tiles eii. Zeb cm. AC cm. 


Exercise 2 


BD = .......... cm. » 

AB = .......... ст. 

and the perimeter of EE tena cm. 

A ABD = .......... cm. and the perimeter of 


A DEF = .......... cm. 


Choose the correct answer from those given : 


© |1 Inthe right-angled triangle » the ratio between the length of the median drawn from the 
vertex of the right angle and the length of the hypotenuse is «= 

(a)2:1 (b) 1:2 (c) 2:3 (d)3:2 

® |? 1а the thirty-sixty triangle » the ratio between the length of the hypotenuse and the 
length of the side opposite to the angle of measure 30° is 
(a) 1:2 (b) 2:1 (c) 1:1 (d)1:3 

® (з In the thirty-sixty triangle » the ratio between the length of the median drawn from the 
vertex of the right angle and the length of the side opposite to the angle of measure 30° 
is 


(3)1:2 (b) 2:1 (с)1:1 (d)2:3 

© |41 АВС is a right-angled triangle at B » D is the midpoint of AC »then BD = 
(a) ТАС (b) AC с) 1 BC (d) AB 

o |5 ABC isa triangle in which m (Z A) 290? , AC = 4 BC » then m (4 C) = e 
(a) 30° (b) 60° (c) 90° (d) 120° 

о /BlIn AABC sm (Z B) 290? ;if 2AB- AC =0 s then m (4 C) = Ê 
(a) 30° (b) 60° (c) 90° (d) 120° 


In the opposite figure : 

" m (Z ABC) = m (4 ADC) = 90° ; 
m (Z ACB) = 30° and 

E is the midpoint of AC 

Prove that : AB = DE 


= 
= 4 ® Remember ® Understand Ф Apply «ә Problem Solving 


[5] In the opposite figure : 

? m (Z XYZ) = 90° ,Р is the midpoint of XL › 
E is the midpoint of ZL and 

M is the midpoint of XZ 

Prove that : DE = YM 


Я In the opposite figure : 

? ABCD is a quadrilateral in which m (Z B) = 90? 5 
E is the midpoint of AD ;F is the midpoint of CD ; 
m (Z ACB) = 30? and EF = 4 cm. 

Find by proof : The length of AB 


«4cm.» 


In the opposite figure : 

T m (4 BAC) 2 m (4 CBE) = 90° 

‚т (Z BEC) = 30° 

» D and F аге the midpoints 

of BC and CE respectively and AD = 3 cm. 
Find : The length of BF 


«бст.» 


E In the opposite figure : 
[3 


E is the midpoint of AC and 
DE - BC 
Prove that : m (Z ADC) = 90° 


ABC is a right-angled triangle at B » m (Z ACB) = 60? 5 


EJ г In the opposite figure : 

^ ABCisa right-angled triangle at B » 
т (4 ACB) = 30° » AB = 5 ст. and 
E is the midpoint of AC 
IfDE-5cm.; 

prove that : m (Z ADC) = 90° 


In the opposite figure : 

a ABD is a triangle › M is the midpoint of BD » 
E is the midpoint of BC › 

FE CD , EF// BD and AM = EF 

Prove that : m (Z BAD) = 90° 
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In the opposite figure : 

i] ABC is a triangle in which m (Z B) = 33° 

| »m(Z C) 90? , D EBC where CD = 4 cm. 
:m(Z BAD) = 27° 

Find : The length of AD 


Exercise 2 


Д In the opposite figure : 
E 


ADB is a right-angled triangle at D » 


Prove that : A CED is an isosceles triangle. 


ACB is a right-angled triangle at C and E is the midpoint of AB 


In the opposite figure : 

T m (4 YLE) = 90° , m (4 E) = 30° » YE = 10 cm. » 
m (4 XYZ) = 90° and 

L is the midpoint of XZ 

Find by proof : The length of ЖУ, 


10ст.» 


| 


(Œ In the opposite figure : 
7 ABC is a right-angled triangle at B » D is the midpoint 


of AC , DE L BC » AB = 7 cm. and m (/ С) = 30° 
Find the length of each of : BD and DE 


In the opposite figure : 


X » Y and Z are the midpoints of AB » BC and XY 
respectively and AC = 8 cm. 
Find the length of each of : АВ » XY and BZ 


ABC is a triangle in which m (4 ABC) = 90° , m (4 С) = 


30° » 


In the opposite figure : 

il ABC is a right-angled triangle at A 

+ Mis the point of concurrence of its medians 
, E EDC where ME L DC , DE 23 em. 

and ME = 4 cm. 

| Find: The length of BC 


« 30 em. » 
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| 
In the opposite figure : 
© 
m (4 BAC) = 90° , AB = 12 cm. » AC = 9 cm. 
AD is a median of A ABC and M is the point 
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of concurrence of the medians of A ABC = Р к 
Find : The length of AM «5cm.» 
[5 Tn the opposite figure : РА бал. E 
ABCD is a parallelogram in which y 
m (Z A) = 60° , DE L BC Aes 
» AD = 12 cm. and EC = 4 cm. ex Z 
Find : The perimeter of the parallelogram ABCD 
« 40 cm. » 
Ф In the posite figure : EC 
ABCD is a square » EC BC where m (Z BAE) = 30° and NSW 
DF LAE IFAF - 4 cm. Л 
Calculate : The area of the square ABCD 
с Е B 
« 64 cm?» 
20 In the opposite figure : = с 4 р 
ABCD is a rectangle , E C DC Ww 
where m (Z CBE) = 30° "AN 
and m (Z AEB) = 90° ^ е 
Prove that : СЕ = i AB 
In the opposite figure : 
ABC is a right-angled triangle at B » Eo а 
m (ZA) = 30°, A d 
D € AC such that BD 1 AC ? a 
If BC =8 cm. 
Find : The length of AD «12cm.» 


Exercise 2 


In the opposite figure : 

? ABC is a right-angled triangle at C in which m (4 B) = 30° 
SE 0 >X ,Y are the midpoints of BC » AC o А 
» DE » DO respectively 
Prove that : XY = i AC 


ABC is a triangle in which AB = AC and АР is drawn to be perpendicular to BC 
where AD N BC = {D} If E and F are the two midpoints of AB and AC respectively; 
prove that : DE + DF = AB 


In the opposite figure : 
T ABC is a right-angled triangle at A E 

„E is the midpoint of AB »O C BC 

where EO // AC , D C BO where BD = 4 cm. , DC = 12 em. EERUR TEQUE. 


Find : The length of DE 4 em.» 


» Life Application | 
A 
[c 


The opposite figure is a sketch for three towns A » B and C PS 
° such that the distance between the towns A and C is 40 km. S, 


$e 


and the distance between the towns B and C is 30 km. Ly 
If we want to build a service station lying on the main road at the 

ГУА 
half-way between the towns А and В » also we want to build 2 
a road linking this station to the town C 


»then how long will this road be ? «25 km.» 


(9) 
Ф 
| 

In the opposite figure : A 

0 

M is the point of concurrence of the medians of A ABC 

„АМ = 6cm. ; BM = 10cm. М 

‚т (Z AMC) = 90° 

Find by proof : | 1 | The length of AC 2 | The length of MC « lO cm. , Bem.» 


For excellent pupils 


B 


[2] 


ABCD is a parallelogram » X is an interior point in it such that DX bisects 
^ Z АРС ; CX bisects Z DCB » if the point Y is the midpoint of DC 


» prove that : XY = ҮС 
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EXERCISE 


The isosceles triangle 


Interactive test 
111 From the school book 


@ Remember @Understand @Apply sə Problem Solving 


In each of the following , find the value of the symbol used for the measure of the angle : 
. 


^^ Ea 2 зш 4) 


a 
I 
ч 
c 


x 
y= 


Complete the following : 
* 1 The base angles of the isosceles triangle аге -+--+ 

* 2 The measure of each angle in the equilateral triangle equals -- 
è 3 In A DEF »if DE = DF » then m (4 E) = m(Z ee ) 


* 4 In the isosceles triangle » if the measure of one of the two base angles is 65°, then 
the measure of its vertex angle equals <- p 
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Exercise 3 


5 [n the isosceles triangle » if the measure of the vertex angle equals 40° ; then the 


measure of one of the two base angles equals ---------- 


base angles is (X + 30°) » then X = <... 


Choose the correct answer from those given : 
1 In A XYZ »if XY = YZ = XZ » then m (4 X) = eerren 


(a) 30° (b) 60° (c) 90° (d) 180° 
? The measure of the exterior angle of the equilateral triangle equals ч 

(a) 60° (b) 90° (c) 120* (d) 180* 
з LMN is a triangle in which LM = MN » m(Z М) = 70°  m(Z N) 2 e 

(a) 20° (b) 35° (c) 55° (d) 70* 
А ААВС AB = AC sm(Z C) 265? , then m (4 A) = ve 

(a) 30° (b) 50* (c) 55° (d) 130* 
5 А XYZ »ZY = ZX »m (4 Z) = 120? , then m(Z X) = ere 

(a) 30* (b) 60° (c) 90* (d) 120° 
6 If A ABC is right-angled at A and AB = AC »then m (4 B) = т: 

(a) 30* (b) 45° (c) 60* (d) 90* 
7 XYZ is an isosceles triangle in which » m (Z Y) = 100° » then m(Z Z) = 


(a) 100* (b) 80* (c) 50* (d) 40* 


* 6 An isosceles triangle » the measure of its vertex angle is 80° » if the measure of one of its 


а If the measure of one of the two base angles in the isosceles triangle is 30° » then 


the triangle is <<... 


(a) obtuse-angled. (b) acute-angled. 

(c) right-angled. (d) equilateral. 
э InAABC AB 2 AC »m(Z B) 26 X? »m(Z A) 23 X? > then X= 

(a) 30* (b) 12* (c) 60* (d) 90* 
10 In A XYZ » if XY = XZ » then the exterior angle at the vertex Z is +--+ 

(a) acute. (b) obtuse. (c) right. (d) reflex. 
£Q In the opposite figure : 


ABC is an isosceles triangle in which AB = AC › 

m (Z A) = 40° and D € CB EC BC 

1 Find : m (Z ABC) Ec 
2 Prove that : Z ABD= Z ACE 


[s 
z4 € Remember Understand Ф Apply 


efe Problem Solving 


a In the opposite figure : 
7 AB=AC=CD 

and m (Z B) = 70° 
Find by proof : 

| m(Z BAD) 


In the opposite figure : 

7 m(ZB)-40 , m(Z BAC) = 30° 
and AC = AD 

Find by proof : 


(31m (Z D) (21m (4 CAD) 


D 


In the opposite figure : 
T AD=DC=AC ,AB=BC 
and m (Z ABC) = 40° 
Find : m (Z BAD) 


In the opposite figure : 

AB 2 AD » AD // BC » 

m (Z BAD) = 120? and m (Z BDC) = 65° 
Find : 

[1]m (Z ADB) г|т(/ С) 


(2) In the opposite figure : 

о 

| ABC is a triangle in which AC = BC » 
‘AD // BC and m (/ DAC) = 30° 


à Find : The ı measures of the angles of A ABC ы 


In the opposite figure : 
AB =AC : m (Z BAC) = 80° 
and CE = Ер = Ср 


Find by proof : m (4 BCD) 


In the opposite figure : 

7 AB=BC »AD=CD ›т (/ BAD) = 114° 
and m (Z B) = 80° 
Find : m (4 ADC) 


100 


B гы 
«30° » 75° + 75° » 

А 

4 

E E 

€ B 
«110°» 

A 

<> 
р 86 ÒB 
«52°» 


€ 


4 


m 


e 


Exercise 3 


In the opposite figure : 


е ж 
АВ = AC т (Z ВАС) = 48? , CD bisects Z ВСА 


and intersects AB at D 
Find : 


(11 (4 B) 2|m (Z BCD) 


In the opposite figure : 

ABC is an equilateral triangle and the two bisectors of 
Z B and Z C intersect together at D 

Find : m (Z BDC) 


In the opposite figure : 

ABC is an equilateral triangle » DB = DC 
and m (Z BDC) = 100° 

Find by proof : m (Z ABD) 


In the opposite figure : 
ABC is an equilateral triangle. 
D € BC such that BC = CD 


Prove that : ВА L AD 
C3 In the opposite figure : 


1 ABC is an isosceles triangle in which AB = AC » D € BC 


and E € BC » such that BD = EC 
Prove that : 1 A ADE is an isosceles triangle. 
214 AED = / ADE 


In the opposite figure : 

E is the midpoint of AB » AD = BC »m (Z A) =m (4 B) 
and m (Z DEC) = 40° 

Find : m (Z EDC) 


n 
a 


[=] 
[| 
= 


[e] | 
a 
m 
- 
о 
о 
w 


< 


w 
m 
E 
5 
> 


ak 
e 
A 


[es 
= 4 € Remember @ Understand Ф©Арру sə Problem Solving 


| Tn the opposite figure : 

ZE LY »XZ=YZ ,m (4 LZX) = 130° 
and LM // XY 

Find : m (Z MLY) 


In the opposite figure : 

? AG BD AB - AC and AE // BC 
Prove that : 

AE bisects Z DAC 


& In the opposite figure : 

ә aces 

AB = BC and BE bisects Z CBD 
Prove that : BE // AC 


In the opposite figure : 
T ABCD is a parallelogram , E € BC; 
where AE = AD » DE= DC and m (Z EDC) = 40° 
Find : ? m(Z AED) 
2|m (4 BAE) 


ш In the opposite figure : 

T ABC is a triangle in which 
ОЄАВ›ЕЄАС 

where DE // BC ; DE = EC 

» DB = DC and m (Z BDC) = 140° 
Find : m (Z A) 


ES [n In the opposite figure : 
Ї AB 2 AC sm (Z B) 22 X « 13° 

and т (4 C) Z3 X- 17° 
Find : The measures of the angles of A ABC 


M 
« 65? » 
D 
E A 

B 

Е 

EI 
A BD 
D A 


1 


In each of the following figures » find the value of the symbol used for the measure 
т of the angle : 


71 |8 9/111 AE bisects Z CAD 
А р . 
E A 
DS 
a 
P^ SN 
c B 
Zee e 
Mm enar S X= 
y £ eese 0 
10| AB = AC 11 i12; 
26, 
A 
E 
€ 
X= ° 


Exercise 3 
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e 
2 4 € Remember @® Understand — O Apply ə Problem Solving 


Find the value of X in each of the following figures : 
е 


[1] 2| A 


In the opposite figure : 

i ABC is a triangle in which D C AB ;ECBC , O EAC 
where m (Z DEO) = 90° » DB = DE and OE = OC 
Find : m (4 A) 


E 
E E B 
«90°» 


In the opposite figure : 

BA=BC ,EGAD 

and BD bisects each 

of Z CBE and 2 CDE 

Prove that : m (Z A) + m(Z C) = 180° 


P For excellent pupils 


e 
In the opposite figure : 

n m (Z Y) = m(Z Z) = 90° 
»XY = MZ and ҮМ = ZL 
Find by proof : m (4 MXL) 


In the opposite figure : 


Exercise 3 


* ABC is a triangle »D € ‘AC such that BD = DC ^ 
AD =AB and E€ СА 
Prove that : m (Z ВАЕ) 24m (4 BCD) с р АЕ 
£m the opposite figure : 
m(ZA)2 X? » AB = BC = CD = DE Ac ne 
and m (Z DEO) = 126° A c E О 
Find : The value of X 18° » 
Wonders 
m of numbers „ин ШАНА " 
سے‎ 
/ У Pick any positive 2-digit number, add the two - 
( digits, and subtract the sum from the original 
number. 
\ Mls the difference divisble by 9 ? Ə 
"€ Try other numbers. سر‎ 7 0 
O D ^ ~ 
ЕРИ 
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The converse of the isosceles 
triangle theorem 


Interactive test 


s Problem Solving 


EJ In each of the following figures » write the equal sides in length : 


à 
A 2 X 
^] o 
40 Д8 36 
Є » 
ce 42 100 
Y X Y 
A о 
| Y\57/ X 
| L DA 
| С B i 
| 120 120 
E d € b 
N M 
x A 
D E 
° B us 
50 
¥ e YD 50 
us 130 
д 
E E B A 
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Complete the following : 


angles arê .......... and the triangle is +... 


$ 
| 
| 

Ф 


In the opposite figure : 

е س‎ 

D ECB ,m (4 ABD) = 125° 
and m (Z A) = 70° 


Prove that : A ABC is an isosceles triangle. 


ü In the opposite figure : 

0 

XY = XZ ,m (Z XYL) = 120° 
and LEZY 


In the opposite figure : 
* 
D EAB ,ЕЄВС and 


m (4 CBD) = m (4 ACE) = 120° 
| 


In the opposite figure : 
AD // BC +m (4 ADB) = 40° 
and m (4 BDC) = 100° 


Prove that : A DBC is an isosceles triangle. 


о 58 ABC is a triangle in which AB = AC and m (Z A) = 60° 


If its perimeter = 18 cm. »then BC = ......... cm. 


Prove that : A XYZ is an equilateral triangle. 


Prove that : A ABC is an equilateral triangle. 


Exercise 4 


ә 1 Iftwo angles in the triangle are congruent » then the two sides opposite to these two 


2 If the three angles in the triangle are congruent » then the triangle iS -++ 
3 In A ABC » if m (Z A) = 50? and m (Z B) = 80° , then the triangle is ......... 
4 If the measure of one angle in the right-angled triangle is 45° then the triangle is -..------- 


5 [f the measure of one angle of an isosceles triangle is 60° » then the triangle is -+ 


5 7 InAABC ,CA = CB +m (Z C) = m (Z A) > then m (4 B) = + * 


x 
Р 
126 
¥ | 
A 
х 
126 Е 
вле 126 ND 


= 
= 4 € Remember @ Understand © Apply ə Problem Solving 


| 
In the opposite figure : 
о 


А 
ВЄХҮ,ХҮ/АС 
X 
>m(Z ABX) = 62? and E 
m (Z C) = 56° A iA 
c 
Prove that : AC = BC Y 
a In the opposite figure : A 

© 

ABC is a triangle in which AB = AC »X EAB» 

Y GAC and XY // BC Y x 

e B 


Prove that : 1 A AXY is an isosceles triangle. 


|2JXB = YC 


СД ABC is a triangle in which D € AB and E € BC such that BD = BE 
[3 
So if DE // AC » prove that : AB = BC 


In the opposite figure : 
ө 


р А 
АСП Вр= {м}, M 
MB - MC and AD // BC 
с В 


Prove that : МА = MD 


In the opposite figure : 
© 
BE АЕ ,СЄ BD ,АВ = 8ст., 


BC = 10 ст. and m (4 EBC) = т (4 ACD) 


Find : The perimeter of A ABC « 26 cm. » 


Г] In the opposite figure : 
© 


A 
AB = AC , DE // AB and DF // AC 
Prove that : 
[1] DE = DF 
E E ® В 


121 (Z BAC) = m (Z EDF) 


Exercise 4 


L1} In the opposite figure : 


> A 
ABC is a triangle 
» BD bisects Z ABC and ED // BC where E € AB 
Prove that : A EBD is an isosceles triangle. с B 
= 5 
In the opposite figure : 8 
2 
| AG BD AE // BC 
= AA 
and AE bisects Z CAD E / 
Prove that : AB = AC 
— - А c = B 
C3 In the opposite figure : A 


о 


8 
BD = CE , т (Z ABC) = т (4 ACB) 
and m (Z D) 2 m (Z E) = 90° E 


Prove that : m (Z DAB) = m (4 CAE) 


{O In the opposite figure : 

T YZX is a triangle in which YZ = YX 
əm (4 Y) = 50° 

and m (4 YXM) = 15° 


Prove that : A MZX is an isosceles triangle. 


In the opposite figure : 
ABC is a triangle in which AB = AC » m (4 A) = 70° 
„ m (Z MCA) = 25° and m (4 MBC) = 30° 


Prove that : A MBC is an isosceles triangle. 


{B In the opposite figure : 
0 

AD = AC » m (Z B) = 40° 
and m (Z BAD) = 30° 


Prove that : AB = CB 


© 4 € Remember ® Understand ^ O Apply «ә Problem Solving 


Prove that : A DBC is an isosceles triangle. 


b m їн the "opposite fe: 
ABC is an equilateral triangle » F EAC » 
D € CB and m (4 DFC) = 30° 


Prove that : A DCF is an isosceles triangle. 


a In the mm figure : 

D € BC such that DA = DB = DC 
and m (Z C) = 30° 
Prove that : 

1 A ABD is an equilateral triangle. 
12 A ABC is a right-angled triangle. 


In the opposite figure : 

ABC is a triangle in which E € АВ, 
ED // AC »m(Z BED) = 60° 

and EC bisects / AED 


In the opposite figure : 

? C€ BDim(Z В) = т(2 D) =90°, 
m (Z CED) = 30° 

‚т (Z AEC) = 45? , m (Z BAC) = 60° 
and CD = 3 cm. 

Find : The length of AC 


m In the opposite figure : 

4 ADE = Z AED 

В >D sE » Care collinear 

and BD = CE 

Prove that : A ABC is an isosceles triangle. 
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Prove that : A AEC is an equilateral triangle. 


| ABC is a triangle in which AB = АС, BD bisects / ABC and CD bisects / ACB 


A 
ee 


pu 


E 
en 


AZA 


D 3cm. C 


«бст.» 


А 
A\ 


Exercise 4 


In tiie oposite figure : " ‘ 
YE В2,СЄ BZ ,АВ = Х2, Е 
BY = С2, ХҮПАС = {Е} and m (4 В) = m (Z 7) 
Prove that : A EYC is an isosceles triangle. 7 С YE 
| In the opposite figure: | PEL ш 
ABCD is a square. 
M is a point inside it such that : m (4 MBC) = m (Z MCB) 
Prove that : A AMD is an isosceles triangle. 
e B 


| 


.. In the opposite figure : 
э 


ABCD is a rectangle in which 


AC is a diagonal » AE bisects Z BAC 


| and DE L AC where AE N DE = {Е}. AC N DE = {M} 


Prove that : DA = DE 


In the opposite figure : 
o 


D 
ABCD is a quadrilateral in which А 
| m (Z BAD) = 90° +E is ће midpoint of BD and M EDC M 
| such that EM // ВС and m (/ EAM) = m (4 EMA) 
| С В 


Prove that : BD = BC 


| |) In the opposite figure : 
Б] 
ABC is a triangle in which : 
| m(ZB)2m(Z C) 


| Find: The perimeter of the triangle. 


C (90cm. B 


« 19 cnr.» 
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4 € Remember € Understand © Apply e Problem Solving 


= 
z 
= 
| 
E In each of the following figures ‚ write the equal sides in length showing the steps of solution : 
. 


а) ED 210 


© For excellent pupils 
LJ 


Choose the correct answer from those given : 
. 


ı1 If the sum of measures of two congruent angles in a triangle = 2 the sum of measures 
of its angles » then the triangle is -- 


(a) right-angled. (b) isosceles. (c) equilateral. (d) scalene. 
2 ABC is a triangle in which m (А A) = 30° and m (Z В): m (4 C) 21:4» 
then A ABC is .--.....-. 


(a) right-angled. (b) isosceles. (c) equilateral. (d) scalene. 


Wonders 


of numbers 


"> » Pick any positive 2-digit number. i 
У Interchange the two digits to get a new number. ) 
У Subtract the smaller number from the bigger number. | 


У Is the difference divisible by 9 ? ð yj 


Do the exercise again using different numbers. 


Corollaries of the isosceles 
triangle theorems 


| EXERCISE 


Interactive test 
[ШЇ From the school book 


€ Remember X 9 Understand © Apply Problem Solving 


п Complete the following : 
® (1 The straight line drawn from the vertex of the isosceles triangle perpendicular to the 
base is called ......... 


® |? The number of axes of symmetry in the equilateral triangle equals <... 

® з The number of axes of symmetry in the isosceles triangle equals +++ 

® 4 The number of axes of symmetry in the scalene triangle equals + 

® 5 The median of the isosceles triangle drawn from the vertex angle +++ 

® 6 The bisector of the vertex angle of the isosceles triangle -+++ 

® 7 The straight line passing through the vertex angle of the isosceles triangle 
perpendicular to its base -+ 

® 8 The axis of the line segment is -= 

* 5 Any point belonging to the axis of a line segment is = from its two terminals. 


$ 40 In A ABC »if m (Z A) = m (Z B) = 60° , then the number of axes of symmetry 


of A ABC is eese 

® ^ In A ABC 5 if m(Z A) = m (Z B) s 60° ; then the number of axes of symmetry 
of A ABC is eee 

$ 12 InA ABC > if AB = AC »m(Z A) = 60° » then the number of axes of symmetry 
of A ABC is 
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E 
= 4 € Remember @® Understand ^O Apply « Problem Solving 


B In the opposite figure : A 
T If AB = AC ; AD L BC ; BC - 4 cm. and J 
m (4 DAC) = 35° , complete the following : 
[4] (2 BAD) = «+++ ° [81m (Z BAC) = <... ° Ў E 3 
4cm. 


3|m (4 B) 2 eee? WED = rei бї, 


5 |The axis of symmetry of A ABC is ~- 


Choose the correct answer from those given : 

® 1 IfC Ethe axis of symmetry of AB » then AC - BC =. 

(a) zero (b) 1 (c) 2 (d)4 
© |2|In A XYZ » XY = XZ » XE is a median » if m (4 YXE) = 30° 
„then m (Z YXZ) 


(a) 15? (b) 30° (c) 60° rm 
9 |SIInALMN :LM = LN ;ECMN where LE LMN » if ME = 4 cm. 

o then MN = ......... cm. 

(a) 12 (b) 8 (c)4 (à)2 


© а If the measure of one angle in the right-angled triangle is 45? » then the number of axes 
of symmetry of the triangle is .......... 


(a) zero (b) 1 (c)2 (d)3 
è 5 InAABC » m (Z A) = 40° » m (4 C) = 100° , then the number of axes of symmetry of 
the triangle is «......... 


(21 (2 (c)3 (d) infinite number. 
$ |6 The triangle in which the measures of two angles in it are 45? » 65° » then the number 
of axes of symmetry of the triangle is =- 


(a) zero (b) 3 (c) 2 (91 
* 17 Ап isosceles triangle » the measure of one of its angles is 60° ; then the number of its 


axes of symmetry is -+ 
(a) 4 (3 (c) 2 (d) 1 
® (8 If A ABC has 1 axis of symmetry » m (Z ABC) = 120° ,m (Z A) = 


(a) 30* (b) 60* (c) 90° (d) 120° 


Exercise 5 


B In the opposite figure : A 
ABC is a right-angled triangle at B and it is also 
an isosceles triangle » BD LAC 

and AD = 20 cm. Find the length of AC 

and m (Z DBC) : then deduce that 


^ BDC is an isosceles triangle. c B 
«4 cm. „45° » 
In the opposite figure : A 
i AB = АС ; D and E are the midpoints of AB 
and AC respectively and BE N CD = [M] B D 
Prove that : 
11AM LBC ? AM bisects Z BAC Р. М 


[3 In the opposite figure : 
о 
In A ABC ,АВ = AC , AD LBC ,АВ = 13cm. 


and BD = 5 cm. 
Find : 
1 The length of BC é Ti 
|2 The area of A ABC «10 cm. +60 cm?» 
In the opposite figure : A 
l AB 2 AC ; BC = 10 cm. » m (Z BAD) = 30° and AD 1 BC P 
1 Find the length of each of : BD and AD 
12| How many axes of symmetry are there at A АВС ? 
|8 Find the area of A ABC c E3 ы 
« 5 em. s543 cm. 3253 em? » 
Е А 


CA In the opposite figure : 
е — 
ABC is a triangle in which AB = AC » AE bisects Z BAC › 


AE N BC = {E} and D EAE 
Prove that : EN 


ITTBE= } BC 2 BD=CD 


Су 
mj 
о 


iz 
2 4 © Remember @ Understand Ф Apply efe Problem Solving 
=; 


п In the opposite figure : È 
f CEBD ,m (£ ACD) = 130° y 
and m (Z BAB) = m (4 CAE) = 40° a Pay 
Prove that : DC E B 
1) AE LBC |2| Bis the midpoint of BC 
In the opposite figure : A. 
i X B C » D and Y are collinear points » 
AD is a median of A ABC and 
m(Z ABX) 2 m (Z ACY) / \ 
Prove that : AD L BC Y c D 5 X 
CA In the opposite figure : А р 


ө 
ABCD is а quadrilateral in which 
AD // BC , BD bisects Z ABC and 
AE bisects Z BAD 


Prove that : 
|^]AB = AD 2/AE.L BD |8|BE- ED 


© 
a 


B In the opposite figure : 
iq ABC is a triangle in which 26 
m (Z B) =30° »D C BC 

where m (Z BAD) = 20° 

» Eis the midpoint of AD and CE L AD 

Find : m (Z ACE) «40? » 


[or 
[= 
о 


£} In the opposite figure : 


ABC is a triangle in which 
m (£ C) = 70* ,DCBC 
where BD = AC ACH 


EM СЕ р в 
;Eis the midpoint of DC 
and AE L DC 
Find : m (4 B) «35°» 
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In the opposite figure : 


Exercise 5 


CI In the opposite figure : L 
XY = XL , ZY = ZL and LM = ҮМ 
Prove that : Z х 
X , M and Z are on ће same straight line. 
bj 
In the opposite figure : A 
ABC is a triangle » D is a point inside it such that 
m (Z ABD) =m (4 ACD) and AB = AC аб 
Prove that : AD is the axis of symmetry of BC c B 
In the opposite figure : m " 
ABC is a triangle in which AB = AC » 
D is the midpoint of BC and XYpasses through the vertex A 
such that XY // BC 
Prove that : AD L XY Е с B 
A 


AB = AC = 10 cm. » EB = EC and AE N BC = {D} 
Prove that : BD = DC and if BC = 6 cm. 
Find the length of each of : CD and AD 


«3 em. s191 cm. » 


CO In the opposite figure : D A 


АС N BD = {М} > AD // BC and MB = MC 
Prove that : 
1 A AMD is an isosceles triangle. 


2 The axis of symmetry of А AMD is the same of A BMC с B 
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m 
= 4 € Remember @ Understand @Apply Problem Solving 


[an] In the opposite figure : А 
| Ав=АС›РЄАБ›ЕЄАС, 
BF bisects Z DBC and CF bisects Z BCE c 
Prove that : 5 
1 A BFC is an isosceles triangle. М 


2 АЕ is the axis of symmetry of BC 


In the opposite figure : E A 


AB = BC ; AEZ CD » F 
m (Z BAE) 2 m (Z BCD) D 
and F is the midpoint of DE 

Prove that : BF L DE 


С 


[21] Choose the correct answer from those given : 

® 4/If ABCD is a quadrilateral in which AB = AD and BC = DC ; then AC is .......... BD 
(a) parallel to (b) equal to 

(c) the axis of symmetry of (d) congruent to 

9 |? (Д The triangle whose sides lengths are 2 cm. » (X + 3) cm. and 5 cm. becomes an 
isosceles triangle when X = .......... cm. 

(a) 1 (b)2 (c) 3 (d)4 


З If the length of any side in a triangle = i of the perimeter of the triangle » then the 


number of axes of symmetry of the triangle equals -......... 
(a) 1 (b) 2 (c)3 (d) zero 
$ (4 If XY is the axis of symmetry of AB » then +. 
(a) AX = BY (b) AX = BX (c) BY = XY (d) AY = BX 
|5 In the rhombus ABCD ; the axis of symmetry of AC ig esc. 
(a) BD (b) AB (c) AD (a) CD 


6 In the square ABCD › BD is the axis of symmetry of -++ 
(a) AB (b) AC (c) AD (d) CD 


Exercise 5 


0 For excellent pupils 
e. 


| 
Ё In the opposite figure : ^ 
E 


ABCD is a quadrilateral in which Put E 
m (Z ABC) = 130° i cM 

> Eis the midpoint of AB NOS 3 
»O is ће midpoint of BC m 

, DE L AB and DO 1 BC 4 


Find : m (4 ADC) «100°» 


In the opposite figure : A 
^ PON S 
ABCDE is a regular pentagon and АХ -L CD 
E B 
Find : m (Z DAX) 
B 59 Е 
«18°» 


Wonders 


of numbers 


Choose an integer from 1 to 9, multiply 


it by 9, then multiply the product by f 
123456789. Y 
Where do you stand ? 
n wu 
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A Research 


Project 


* Using geometrical instruments to make art designs. 

* Using the properties of the equilateral triangle. 

* Calculating the area of an equilateral triangle. 

* Calculating the area of a square. 

* Calculating the area of a geometrical shape consisting of a group of shapes. 
* Associating geometry with arts. 

| ° Associating geometry with science. 


Do a research project on the follo 


"Geometry is used in many fields of life. One of these is making art 
designs". 


Discuss the following points using available resources : 


D Using geometrical instruments ; design a logo of a fossil museum which 
consists of a square. On each side , draw an equilateral triangle. 


© Calculate the area of the resulted shape. 


Ө! Decorate the logo with colours of your choice and stick a picture of one 
fossil inside the square. 


(4) Write a short note on the kinds of fossils and how to be formed and 
mention an example of each kind. 


МӘ 


Inequality 


ШШШ Exercises of the unit: 


6. Inequality. 
7. Comparing the measures of angles in a triangle. 
8. Comparing the lengths of sides in a triangle. 


9. Triangle inequality. 


e 


Scan the 
QR code 
to solve an 
interactive 
test on each 
lesson 


Inequality 


Interactive test 


Ш From the school book 


[ 
u Complete each of the following using > or < : 
In the opposite figure : 
If C and B belong to AD such that DC < BA > then AC ......... DB 


In the opposite figure : 
If B and C belong to AD where AB > CD > then AC ......... BD 


3 In the opposite figure : A 
If CEXY » m (4 ACX) 235 d 
and m (Z BCY) = 45? , then m (4 XCB) e m(Z ACY) Y ETT 


In the opposite figure : 
АВ = AD »m (4 DBC) < m (4 CDB) 
s then m (Z ABC) e m (4 ADC) 


In the opposite figure : 
If AB = AC and AY > AX , then BX ......... GY 


In the opposite figure : 
m(Z1)»m(Z3)»m(Z2)»m(Z4) M 
s then m (4 ABC) o m (4 ACB) 43. z 
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Exercise B 


7 [n the opposite figure : 
ABC is a triangle »C € BD and Y ECD 
s then m (Z ADY) -........ m (Z DAC) 
s m (4 ABC) «+ m(Z ADY) 


ascendingly » where В › C ; D and E are collinear : 


7 m(Z3)sm(Z1) »m(Z7)»m(Z 5) 


In the opposite figure : 

ө — سے‎ — — 
ЕЄАВ , AD L BC and D is the midpoint of BC 
Prove that : AC > AE 


a em In the opposite figure : 

| xB „ ADN BC = {M} ;ECCD and EECD 
Prove that : 

1m (4 ACD)» т (4 ABC) 

2 п (4 ADE) > т (4 ABC) 


In the opposite figure : 

9 — کک‎ LEM 
E ECB and M is the midpoint of each of AC and BD 
Prove that : т (Z ABE) > m (Z ACD) 


In the opposite figure : 

1 ABCD is a parallelogram » X E AD and Y C BC 
such that DX « BY 

Prove that : AX + АВ > CY + CD 


Use the opposite figure to arrange the given measures 
П] 


'im(Z I) sm(Z3) 2 m(Z2):m(Z4) 


3 m(Z5)»m(Z3) 5 m(Z2)»m(Z 6) 


5 m(Z3)»m(Z 1) sm(Z 5) 5 m(Z3)»m(Z5) »m(Z 7) 
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= 
= 5 @Remember @Understand @Apply «ә Problem Solving 


A 
| 
In the opposite figure : 
ө — 
D Є АВ where AD = AC 
Prove that : m (Z ACB) > m (Z B) ү ч 
В CO In the opposite figure : A 
ө 225 
ABC is a triangle in which : AC > AB » X EAB 
= Y 
and Y € AC where m (Z AXY) = т (4. AYX) x 
Prove that : YC > XB 
Ы В 


П In the opposite figure : 

ABC is a triangle in which : 

AB = AC and DC AB 

Prove that : m (Z ADC) > m (4 ACB) 


In the opposite figure : 

° BEDE , CEDE such that 

m (4 ACB) > т (Z ABC) 

„ BX bisects Z ABD and CY bisects Z ACE 
Prove that : m (Z ABX) > m (4 ACY) 


CA M is a point inside the triangle ABC 
© 
Prove that : m (Z AMB) » m (Z ACB) 


۹ For excellent pupils 


ө 
In the opposite figure : 
о 


ABC is a triangle in which : m (4 B) >m (4 С),РЄВС 
such that AD bisects / BAC 
Prove that : 2 ADC is an obtuse angle. 


In the opposite figure : D 
ji ABC is a triangle in which : m (Z ACB) » m (Z ABC) 

» A EBD such that AC = AD 

Prove that : Z BCD is an obtuse angle. 


a 
w 
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Comparing the measures 
of angles in a triangle 


L From the school book 


€ Remember Understand Ф Apply je Problem Solving 


Complete the following : 


о The lengths of two sides in a triangle are not equal » then the greater side in length 


is opposite to ===- 


In A ABC 5 AB = 7 cm. » BC = 5 cm. and AC = бст. › then the smallest angle in 
measure iS «+--+ 


* 3 In A DEF » if DE > EF , then m (Z Б) >` . 
In any triangle ABC » if AB > AC > BC » then m (4 ++ )«m(Z verre )«m(Z eese) 


[2] Г) In each of the following figures , complete using (> or <) : 


. 
m ah. 
ig E D our 
/w A \ i KE 
m(ZY) | m(Z BAC) -m (4 BCA) 
m (LY) m(Z DAC) ee т (4 DCA) 
m(ZX) | m( ВАР). т(4 BCD) 


C Arrange the measures of the angles of A ABC in each of the following cases 
i ascendingly : 
If AB = 12 cm. » BC = 15 cm. and AC = 10 cm. 
| 2 If AB 25.7 cm. BC = 8.5 cm. and AC = 6 cm. 
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E 
ES 5 € Remember @ Understand — O Apply ee Problem Solving 


[4] In the opposite figure : A 
’ AC > AB and DB = DC 
Prove that : 
m (Z ABD) > m (Z ACD) d n 
= D. c 
CA In the opposite figure : X 
| XY» XLand YZ> ZL a 
Prove that : m (Z XLZ) » m (Z XYZ) м 
d er Z 
a CA In the opposite figure : D 
T ABCD is a quadrilateral in which : А 
AD - DC апаВС>АВ 
Prove that: m (4 А) > m(Z C) C B 
Ш) ABCD is a quadrilateral in which : AB is the longest side » CD % the shortest one 
Prove that : m (4. BCD) > m (4 BAD) 
a In the opposite figure : ше + A 
ABC is a triangle » BM bisects Z ABC and CM bisects Z ACB 
If MC > MB xx 
» prove that : т (4 АВС) > m (Z ACB) P zu 
E In the opposite figure : = A 
if ABC is a triangle in which : 
AB = AC and DB > DC 
Prove that : pA. 
m (Z ABD) > m (Z ACD) 
С B 
C3 In the opposite figure : | MEM A di | 
i ABC is a triangle » 
AB » AC and XY // BC Y x 
Prove that : 
m (Z AYX) >m (Z AXY) € B 
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Exercise 7 


[11] In the opposite figure : 

e 

ABC is a triangle in which : m (Z A) = 90° AB» AC > 
D EAB +E E€ AC and DE // BC 


Prove that : m (4 AED) > 45° 


In the opposite figure : 
ABC is a triangle in which : 
AB > AC sD GAB and 
E € AC where BD = CE 


Prove that : m (Z AED) » m (Z ADE) 


In the oppodite figure : 
C C BD such that AC > AB 

Prove that : m (4 ABD) > m (Z D) 

шш the opposite figured Е B 
ABC is an equilateral triangle » 

E is a point inside it » 

m (Z ECB) » m (Z EBC) 

Prove that : | 1 |m (Z АВЕ) > m (4 ACE) 


2|m (4 А) > m (Z АВЕ) > m(Z ACE) 


In the opposite figure : 
Q 
ABCD is a rectangle » X EAD 
such that XC > XB 


Prove that : m (Z ABX) < m (4 XCD) 


Ax 


Ol 
a 


ш 


iz 
x 
> 


O 
w! 
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E 
z 5 € Remember @ Understand © Apply ə Problem Solving 
> 


© In the opposite figure : 

ABC is an equilateral triangle 

whose side length = 7 cm. › D € AB such that 
AD = 5 cm. and E C AC such that CE = 4 cm. 


Prove that : m (Z AED) > 60° 


In the opposite figure : 


ABC is a triangle in which : 
АВ>АС,рЄАВ,ЕЄАС, 
BF bisects / DBC and CF bisects / ВСЕ 


Prove that : m (4 FBC) > m (Z ВСЕ) 


ABC is a triangle » D is a point inside it. If DA > DB > DC 
Ө 


Prove that : m (4 ACB) > m (4 DAC) + т (4 DBC) 


ABC is a triangle » AD » CE are two medians intersecting at M If MD > ME 
o 


Prove that : m (Z CAM) « m (Z MCA) 


Ej] ABC is a triangle in which : AB > AC ; D is the midpoint of AB 
o 
Draw DE // AC to meet BC at E 


Prove that : m (Z CAE) » m (Z DAE) 


In the opposite figure : 


ABCD is a quadrilateral in which : 
AB = 5 ст. , BC = 4 cm. » CD = 6 cm. and DA=7 ст. 


Prove that : 1 | m (4 АВС) > m (4 ADC) 


2m (4 BCD) > т(4 BAD) 


ізіт (4 В) + т (4 С) > 180° 


Exercise 7 


In the opposite figure : i A 
© E 


ABCD is a quadrilateral in which : m (4 A) = 90? ; NA 
AE is a median of A ABD » EX // DC and 

ЕХ N BC = {X} If AE > EX LN 
Prove that : m (Z C) > m (Z DBC) 


111 In the opposite figure : 


> | 


BM is a median in the 
triangle ABC and ВМ < AM 
Prove that : Z ABC is an obtuse angle. 


In the opposite figure : 

© — —M 
ABC is a triangle in which : AC > AB » AD L BC 

and intersects it at D 


Prove that : m (Z BAD) « m (Z CAD) B D с 


5j ABC is a triangle » АР bisects Z A and intersects BC at D » if AC > AB 
о 


B 


Prove that : Z ADC is an obtuse angle. 


ABCD is a parallelogram in which : AC > BD 
e 


| Prove that : Z D is an obtuse angle. 


? For excellent pupils 


ABC is a triangle » D is the midpoint of BC sif the perimeter of A ACD > the perimeter 
of AABD 


Prove that: m (4 B)» m (4 C) 


[J In the opposite figure : 
e 

AB > AC and DB = DC 
Prove that : m (Z BAD) « m (Z CAD) 
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EXERCISE 


Comparing the lengths og 
of sides іп а triangle 


Interactive test 
{ From the school book 


© Remember Ф®@ Understand © Apply sə Problem Solving 


$—9e—e—e—e 


Complete the following : 
1 If two angles in a triangle are unequal in measure » then the greater angle 


in measure is opposite to .. and if the two lengths of two sides in a triangle are 
unequal » then the greater side in length is opposite to the angle which is -+ 


The smallest angle of a triangle (in measure) is opposite to <. 
The longest side in the right-angled triangle is .......... 

The shortest distance between a given point and a given straight line is -- 
ABC is a triangle in which : m (Z С) = 110° , then its longest side is -...-..... 
In A ABC : If m (Z A) = 50° »m(Z B) = 30° » then the shortest side in the 
triangle is «....... 

7|InAABC:If m (Z A) = m (Z B) + m (4 C) » then the longest side in the 
triangle is ......... 


aap о т 
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Choose the correct answer from those ones : 
1 InAABC »if m(Z B)» m (Z C) s then .......... 


(a) AB» AC (b) BC > AC (c) AC» AB (d) AB » BC 
2 In A ABC »if m (Z B) = 90° > then .-.-...... 

(a) AC > CB (D AB > AC (c) BC > AC (d) АВ =АС 
3 In A ABC »if m (Z A) = 40? and m (Z B) = 70? » then .......... 

(a) AB « AC (b)AB>AC (с) AB 1L AC (d) AB = AC 


$ 4 In A XYZ »if m(Z X) = 110° » m (Z Y) 2 40? » then XY .......... XZ 


(а) < (6) > (с = (d) // 


Exercise § 


111 In the following figures , complete using > »< or =: 
. 


[1 A 2] 
№ | x 


z<] 


[3] [ы la] 5 4 


[4 | XYZ is a triangle in which : m (4 X) = 45? » т (4 Y) = 85? and m (4 Z) = 50° 
е 

Arrange the lengths of the sides of the triangle ascendingly. 

B L ABC is a triangle in which : m (Z A) = 40? and m (Z B) = 75° 
° 

Order the lengths of the sides of the triangle descendingly. 

In the opposite figure : 

© — 

AE // BC » 

m (Z DAE) = 70° 

and m (Z EAC) = 30° 

Prove that : AC > AB 


(2 In the opposite figure : A 
Т ABC is a triangle » D ЄСВ, 

E EAC ,m (Z ABD) = 110° 

and m (4 BCE) = 120° С, 

Prove that : АВ > ВС 


rJ 


In the opposite figure : 
ә 


Et 
= 5 © Remember @ Understand © Apply sə Problem Solving 


CA In the opposite figure : 
AB = AC » m (Z АВС) = 65° 

> m(Z ACD) = 20° » AC BD 
Prove that : AB > AD 


EQ In the CSS figure : 
ABC is a triangle » CD bisects Z. C and intersects AB at point D 
‚т (Z BDC) = 100° and DB = DC 

Prove that : AC > DB 


CA In the opposite figure : 
AD // BC »m(Z BAC) = 80° and m (4 DAC) = 30° 
Prove that : BC > AB 


( In the opposite figure : 
ABN CD = {M} »AC L CD and BD L CD 
Prove that : AB > CD 


ABC is a triangle in which : AB = AC ,M is a point inside it such that 
m (Z ABM) « m (Z ACM) 
Prove that : MC > MB 


[e] 


{= 


w: Ilo | 
EN 
2] > ш 


5 " 
| 


© 


p 


a 


uw 


Exercise @ 
[Г] In the opposite figure : A 
1 ABC is an obtuse-angled triangle at B 
> DE // BC 
Prove that : AE > AD E p 
E С B 
In the opposite figure : E D 
| AB» AC » DE // BC and 
DCM BE = {A} h 
Prove that : AE > AD 
[еј B 
@ In the opposite figure : D А 
ABCD is a quadrilateral » AB = AD 
and m (Z D)» m (Z B) Гав" 
Prove that : ВС > CD 
e B 
[O CE In the opposite figure : A 
? ABC isa triangle in which: AB > AC »D GAB +E EAC 
» BF bisects Z DBC and CF bisects 2 BCE 
„ BF Г\СЕ = {Е} B 
Prove that : E "NIS 
4 т (4 ЕВС) > т (4 ВСЕ) 2|CF» BF 
F 
CA In the opposite figure : ^ 
7 ABC is a triangle and D C BC where BD = AD 
Prove that : BC > AC 
с р B 
In the opposite figure : ^ 
" D is the midpoint of AB sm (4 B) = 70? and m (Z DCB) = 50° 
Prove that : D 
1|m (Z A) > m (Z ACD) 
21Z ACB is an acute angle. 
ea a 
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у= 
= 5 € Remember Ф Understand — O Apply 


$ Problem Solving 


| 
In the opposite figure : 
9 

AF = BF = DF and m (Z FAB) = 50? 

Prove that: 1 /Ар> AB 2)ВС>АС 


In the opposite figure : 
[с] 

АВС is a triangle in which : AB = AC and D € BC 
Prove that : AB > AD 


Ll In the opposite figure : 
Ф 


a 


m (Z B) = 90* , DE L AC and AD bisects Z ВАЕ 


Prove that : |! BD = DE 


2 DC > DB 


In the opposite figure : 
rJ 

m (Z ADB) = 110° and m (Z C) = 60* 
| Prove that : AB +AC>2 AD 


ABC is a right-angled triangle at В 
EJ 
Prove that : АВ + BC < 2 АС 


In the STE figure : 
ABC is a triangle » AD bisects Z BAC 
> CE // DA and cuts BA at E 

Prove that : BE> BC 


n the opposite figure : 


XYZ is a right-angled triangle at Y and ME YZ 
Prove that : XZ > XM 
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Exercise B 


In the opposite figure : B 
о 
m (4 ABC) = 90° » BD L AC 
and AB > BC 


Prove that : AD > BD 


(1) ABC is a triangle » CD bisects Z C , CD N AB = {D} 
0 


Prove that : BC > BD 


Prove that : m (Z CED) > m (Z CDE) 


E ABC is a triangle in which : AB = AC and X C AC » draw XY to cut AB at Y and cut CB at Z 
o 
Prove that : AY 2 AX 


(11 ABC is a triangle in which : m (4 A) = (5 X + 2)° » 
е 

т (Z В) = (6 X- 10)? and m (4 C) = (X + 20)° 
Order the lengths of sides of the triangle ascendingly. 


ID) For excellent pupils 


e 
In the opposite figure : Y å x 
E 
AB « AC › Z B and Z C are bisected by two bisectors meeting Tess al 
at M » BM and CM intersect the straight line drawn from A EZ 
B С 


parallel to BC at X and Y respectively. 


Prove that : BX « CY 


| Ask for 


© Maths & Science 
& English 


— For all educational stages 
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Interactive test 


L From the school book 


© Remember ® Understand — O Apply ə Problem Solving 


Is it possible to draw a triangle whose side lengths are as follows ? Give reasons : 


° 
| 3cm. »4 cm. »9 cm. 2 Ш 5 em. 57 cm. » 8 ст. 
| CA 10 cm. » 6 cm. »4 cm. 13 cm. » 8 ст. » 6 cm. 

5 cm. »3 ст. »4 cm. 9 cm. »9 cm. » 19 cm. 


[2 | Find the interval to which the length of the third side of the triangle belongs in each 
[I 
of the following triangles if the lengths of the two other sides are : 


CA 6 cm. »9 cm. ? 3 cm. »3 cm. 


LL 29 cm. »32 cm. 4.5/7 cm. » 7.3 ст. 


Choose the correct answer from those given : 


| 


* 1 The sum of lengths of any two sides in a triangle is <... the length of the third side. 
(a) less than (b) greater than (c) equal (d) half. 

® 2 The length of any side іп a triangle ......... the sum of lengths of the other two sides. 
(a) > (b) < (с) = (d) twice 

ө Which of the following numbers cannot be the lengths of sides of a triangle ? 
(3975755 (b)9 5959 (c)3 5612 (d) 35455 


© 4 Ifthe lengths of two sides in a triangle are 7 cm. and 4 cm. » then the length of the third 
| side сап be 


(a) 1 ст. (b) 2 em. (c) 3 cm. (d) 4 cm. 


Exercise 9 


© 5 If the lengths of two sides of an isosceles triangle are 3 cm. and 7 cm. ; then the length of 
the third side is -.--.....- 


(a) 7 ст. (b) 3 em. (c) 4 cm. (d) 10 cm. 
© 8 A triangle has one axis of symmetry» the lengths of two sides in it are 4 cm. and 8 cm. › 


then its perimeter = --...--... 


(a) 16 cm. (b) 20 cm. (c) 24 cm. (d) 30 cm. 
9 7 InAABC > if AB 23cm. » BC = 5cm. and AC = Xem. » then X € -......... 
| (а) ]3,5[ (5 ]255[ ()]5»8[ (d)] 258[ 


© в Ifthe lengths of two sides of a triangle аге 5 cm. and 10 cm. » then the length of the 
third side belongs to «+--+. 


(a) [ 10 » 15[ (b ] 5 ,15[ (c) ]5 10] (d) [10,15] 
* * InAABC: AB + BC -AC .......... 
(а) > zero (b) < zero 
| (c) 2 zero (d) = the perimeter of the triangle ABC 
' 19 In A ABC ‚АВ BC het 1 
(a) > (b) < (с)= (9) = 
ün the opposite figure Y | X 
T XYZ is a triangle in which L € YZ such that XL = LZ 
Prove that : YZ > XY 
Z L Y 


ABC is a triangle in which BC is the longest side » D € BC such that CD = CA 
© 
Prove that : AB > BD 


[3 ABC is a triangle › АР is drawn to cut BC at D 
9 
Prove that : BD + DC +2 AD > AB + AC 


Kl In the opposite figure : 
e 
ABC is a triangle in which M is a point inside it. 


»| 


Prove that : 


| MA + MB + MC > + the perimeter of the triangle ABC 
С B 
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ns 
z 5 € Remember € Understand ^ O Apply «ә Problem Solving 
5 


a In the opposite figure : 

1 ABCisa triangle in which E € AB 

»F EBC and Z C AC 

Prove that : 

The perimeter of A ABC > the perimeter of A EFZ 


Ø In the opposite figure : 
o 


ABC is a triangle and D is a point outside it. 
Prove that : 


The perimeter of А ABC «2 (DA + DB + DC) 


M In the opposite figure : 

1 ABC is a triangle in which : 
AB 23cm. ; BC 2 7 ст. 
Prove that: m (ZC) « m (ZB) 


CA Prove that the length of any side in a triangle is less than half of the perimeter. 


ABCD is a quadrilateral. 
Prove that : AB + BC + CD > AD 


than its perimeter. 


C] Prove that the sum of the lengths of two diagonals in a convex quadrilateral is less 


у diagonals. 


© For excellent pupils 


е 
[15] In the opposite figure : 
^ 


М is a point inside the triangle ABC 
Prove that : AM + MB « AC + BC 


Prove that the perimeter of any quadrilateral is less than twice the sum of lengths of its 


4 nm 
IT AB+AC>2AF 
[2] AB + AC > AF + BF 
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0 ABC is a triangle and F is the midpoint of BC Prove that : 


A Research 
Project 


Project aims : 
* Using the triangle inequality to determine three numbers can be side 
lengths of a triangle. 
* Drawing a triangle knowing the lengths of its sides. 
* Recognizing the type of a triangle according to the lengths of its sides. 
* Recognizing the type of a triangle according to the measures of its angles. 
* Comparing between the measures of angles of a triangle. 


* Associating geometry with history. 


| Do a research project on the following topic : 


"Many Arab scientists excelled in the field of geometry". 


Discuss the following points using available resources : 


D Write a short note about some Arab scientists and their contributions in 
geometry. 


2 Select three numbers can be side lengths of a triangle. 
©) Use a ruler and a compass to draw that triangle. 


4) Determine the type of that triangle according to the lengths of its sides 
and according to the measures of its angles. 


Arrange the measures of the angles of that triangle in a descending order. 


Mp ټم‎ a ig P m P s pal 


| | TIMSS Problems 
Accumulative basic skills 


[1] Complete the following : 

1 | A lamppost of height 4.5 metres is 2 metres far from a building of height 10.5 metres 
» then the distance between the top of the lamppost and the top of the building 
ds metres. 

2 The ratio between the lateral and the total areas of a cube is = 

3] A cuboid is of lateral area 200 cm’. and the dimensions of its base are 8 cm. and 12 cm. 
» then its height equals ....-- “ст. 


4 | The measure of the angle between the two hands of the clock at 7 o'clock in degrees 


o 


is 


5 In the opposite figure : 


A square divided into 7 small congruent squares 


and two congruent triangles. If the area of the 
coloured square = 4 cm). , then the area of the 


coloured triangle is -- 
5 In the opposite figure : 

ABC is a triangle in which : AB = (4 X — 5) cm. 

»BC =(2X+4)cm. , AC = (3 X + 1) cm. AB = AC 

+ then the perimeter of A ABC =. 


cm. 


7 A rectangle its length is X cm. » its width is y cm. and its A (зх +1)ст. € 
perimeter is P cm. » then the relation between X » y and Pis X = 


8 [f the side length of an equilateral triangle is 10 cm. » then its height is -....-...- cm. 


э The measure of the angle of the regular pentagon 18 ы 6cm. 


ав] VY 
10 The opposite figure shows a coloured rectangle inside 
а parallelogram : then the area of the rectangle equals 2 


Men ст. [ane ae icon 


Basic Skills 


11 In the opposite figure : D A 
If the perimeter of the square ABCD = 24 cm. à 
X 
> then the area of the square XYZB is .....-.-.- cm. 
с B 2 


12 A cuboid is of total area 148 cm?. and its lateral area is 110 cm’. » then the area of its 
base 18 cm’, 

Choose the correct answer from the given ones : 

1 The acute angle supplements -+ angle, 


(a) an acute (b) an obtuse (c) a right (d) a reflex 


2 The number of diagonals of the hexagon equals э 


(a)3 (b) 6 (c) 9 (d) 12 
3 The number of axes of symmetry 

of the opposite shape is -- : 

(a) 1 (b) 2 (c) 3 (d)4 
а А wire in the shape of an equilateral triangle of side length 4 cm. 

is reshaped as a square, then the side length of the square is -+--+ cm. 

(a) 12 (b) 16 (c) 4 (93 


| 15 In the opposite figure : 
| A circle of radius length 2 cm. touches two sides of 
a square » then the area of the coloured part is 


e 


(24-7 (x-2 oF (2x 

6 The ratio between the area of a square region of side length (cm. and the area of 
a square region of side length 2 lcm. is ++ 
(a) 1:2 (b) (:4 (1:4 (4) 4:1 

7 On a map »each 1 cm. represents 5 km. If the distance between two places is 

L km. » then the distance between them on the map is =+. 


2 
(a) 0.1 cm. (b) 10 cm. (c) 2.5 cm. (d) 0.4 cm. 
8 If the area of the base of a cuboid is 12 стг. and the areas of two side faces are 6 cm’. 
and 8 cm?. » then the volume of the cuboid is -+++ cm’. 
(а) 9 (b) 576 (c) 24 (d) 32 


141 


3, This solid will be rotated to another position. 
Which of the following may be a position of the 
solid after rotation ? 


(a) (b) (с) 


^9 In the opposite figure : 


A rectangular garden with a rectangular path of 
width 1 metre. Which expression shows the area of 
the coloured part of the garden in square metres ? 


(a) х2+3х (b х2+4х 
(с) Х2+4Х-1 (d) х2+3х-1 


11 The opposite figure represents a quarter of a circle of radius length 
2 cm. » then the perimeter of the figure in centimetres is .......... 
(a) 270 (b) 5л 
(c) TU +4 (d) 4 TU + 4 

“12 The area of a square whose side length is an integer may be .......... 
(a) 600 (b) 900 (c) 800 


13 In the opposite figure : 
A square of perimeter 32 cm. divided into 
8 congruent triangles » then the area of the coloured 
region is зе cm? 
(a) 4 (b) 8 
(c) 16 (d) 32 


ı14 In the opposite figure : 
If m (Z A) +m (2 С) = 140° 


ım (£ B)=m (Z D) с 
s then m (4 B) = ee 

(a) 50° (b) 55° 

(c) 110° (d) 220° 
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Accumulative Tests 


on Algebra and Statistics 


I Accumulative test 


uE lesson 1 — unit 1 


032 — D necs 

ei o5 СЕ: e 
(25 -4125 =... 

(а) 10 (b) 5 (c) zero (d)-5 
ЕР m 

(а) 2 (b) 4 (c) 8 (d) 16 
mt +27 =164 

(a) 25 (b) - 125 (c) 125 (d)5 
mur |x = i »then X2 «A 

ej © 16 O @ 15 
(8)If (x? 24 then X2 з 

(а) 8 (6) +8 (c)4 (3&4 
x= 

(а) х (9x? (o x? @ xt 
[8] The cube whose volume is 1 cm? , then the sum of all its edge lengths = ............... cm. 

(а)1 (b)6 8 ($12 


Я Find the S.S. of each of the following equations іп Q : 
(xX? +1 = zero 
[2)8х3+7=8 


gr Accumulative test 


B till lesson 2 — unit 1 


E Choose the correct answer from the given ones : 


mee. 
(a) R Ф (c) Q (92 
(2) The irrational number located between 2 and 3 is eee 


QT о (с) 2.5 (M13 


If the volume of a cube is 125 cm? , then the area of one of its faces is «+ 


3 
(a) 25 cm? (b) 50 cm? (c) 100 cm? (d) 125 cm? 
(4) The nearest integer 104-28 is ا‎ 
(a)-4 (b) - 30 (e)-3 (d) 3 
(s)If X =2 » y=2 sthen which of the following does not represent a rational number ? 
(a) x? +y (b) X+y? (оху (2 xy 
urx« 7 «xa 1 s then =н 
(a) 4 (b) 3 (c)2 (d) 5 
т {-в+{4= ЖОО 
(а)4 (b) 2 (c) zero (d) 13 


[8] The S.S. of the equation : X? — 16 = zero in [v] ds eem 
(a) O (b) {- 4} (о) 1-454] (d) {4} 


[a] Prove that s is included between 2.2 and 2.3 


[b] Without using the calculator › prove that : 
[15 is included between 2.4 and 2.5 


| » y Accumulative test 3 EL 3 - unit 1 


Choose the correct answer from the given ones : 


[1] The set of real numbers R = ............... 


WR, UR. Ж-А, @QUG ond 
BAQ eee 

G)Q 09 (с) Ж 9 
GR, UR. = esses. 

(a) R, (DR. (c) R* dR 
(4) The irrational number located between 4 and 5 is +++ 

XT (b) 442 СЕИ «410 
[оа {4 

(a)> ()< (с)= (@ = 
(8) Which of the following rational numbers is located between = i and 21 ? 

(a) 2 (b) d (c) 0.3 (d) -0.3 
(7) The S.S. of : X? + 25 = zero in Qis s 

(a) Ø (0 {- 5 55} (c) {5} (à) [-5] 
[8] The S.S. of the equation : X? + 8 20 in Rig ss 

210 œ) {2} (о {-8} (à {-2} 
(864 -V64 =... 

(а)4 (b) 8 (c) zero (d)-4 


(10) If A „Ê are two real numbers included between zero and 1 » then a can equal -..- 
5 


(9-2 1 ors @2 


a Accumulative test n till lesson 4 — unit 1 


E Choose the correct answer from the given ones : 


(1) The interval that represents : X = [X : XER »- 1< X< 4} is oe 

(а) [-4 51] ®]-4,1[ (о) [-1›41 (d 1-1,4] 
[2) {The multiplicative identity element »3] зз [0,3] 

(€ ъё ©C og 
R= sss 

(a) R, UR. (b) ]-= » of (о) ]- = ›0] (a) [0 > =[ 
(а]ҥ{4-Үх=5 a bli X cnet 

(a) 125 (b) 27 (c) - 27 (d)3 
[5] The square whose area is 10 cm? , then its side length is =+ cm. 

(а) 5 (b)-5 (o10 (a) -A10 
([-553]-]-5 [e 

(a) {3} (b {-5} (9-553) (4) [-3] 
(7) If X is a negative number » then which of the following numbers is positive ? 

(a) x3 (b)2X (с) x? (X 
(8]]- [U] sof = 


(aR (b) {1} (Q8 (à)R- {1} 


ЕХ= [2,5] » Y-[0.3] 
(1) Write X using the description method. 
(2) Represent X » Y on the number line. 
[B] Find : X – Y as an interval by using the number line. Is $29 €x -Y? 


Birx=(-1.4] , Y=3>[ 
» find using the number line each of : X U Y »X f) Y,Y-X 


UY Ee) Yes / إعدادی‎ Y/ ریاضیات (لغات)‎ yalsdl nis 9 


D till lesson 5 — unit 1 


y di Accumulative test 


Choose the correct answer from the given ones : 


Bn ones 

13 

@ 2 (b)2 (243 (4) 643 
ra) (2' 2 Ni CMS 

(а) 4 (58 (c) 16 (d) 40 
(3) The multiplicative inverse of f jg mn 

wN (22 (2 (d) 2 
@][-1›5]-{-1›5}= 

@{-1›,5} 0) ]- 155[ ()]-155] (@ [- 1 »5[ 
(s)QUQ = 

(a) zero (b) Z (c)R (d) Ø 
[8 ) The cube whose volume is 8 cm? »its total area = «sss cm? 

(a) 16 (b)24 (c) 64 (d) 8 
[7] The rectangle whose dimensions are (- 1) cm. «( T+ 1) cm. sits area 

ла ст 

(а)8 (b) 7 (c)6 (5247 
x= 2+3 › ysY2-3 then x? -y2 2 resin 

(a) 2/3 (b) 122 (o 65 « 36 


B ity =, [2 +13 , find the value of : yt -2 y2 +1 


Ifa=5 -13 » b=5 +43 »find in the simplest form "Showing steps" 


mab 
(Bla? +b? 


7 Accumulative test 


6] till lesson 6 — unit 1 


Choose the correct answer from the given ones : 


(1] The multiplicative inverse of the number [32 is o e 

(412 (b) d. (245 (d) B 
ays „[20 ‚45 „үво ааа "In the same pattern" 

{75 (oy 190 (дүп? (125 
NT AT ee 

(13 (b) zero (0-3 «4 - 243 
(4) The additive inverse of the number -15 15 eee 

XE (b) 5 (с)-5 (d) + 
w] 153] [-3 ,- 1] 2 

(а) O (5 {-3} (с) {- 1} (d) {3} 
(6) The S.S. of the equation : X? + 9 = O in Ris ssn 

(a) {3} ъ@ (с){-3} (9 {-3 3} 
7) (5 " "m —— 

(a22 (b)1 (012 oL 
(8)#х=2{]2-{т › ye22 47 othen xy -12 eee 

(a) 5 (b) zero (c)-4 (d)7 


 ҥА=]-©›,3[ » B=[-2>5] » find using the number line each of : 
(ANB (8]B-A 


Simplify each of the following to the simplest form : 


epis +] 54-3{2.- 124 
(8) ps- +6,/5 - (2) 


E Choose the correct answer from the given ones : 


The conjugate number of the number 342 ds 


3 «12 w) 13-12 (13 (0-2 


The multiplicative inverse of the number : 1 -2 4 es 


(12-1 ©) 1-12 (0-2-1 (a) 1+2 


B 


[L3 


Gtx-24« 5 > у=2-ү5 then (X= yo = 

(a) 248 (b) 20 (9) 445 ue 
(3)]-3 »2[Z, = e 

(a) {1} (b) {1,2} (c) {2-3} MO 
(816 -4764 =... 

(a) zero (b) 12 e T 


The irrational number included between 3 and 6 is o= 


«5 (10 (25 «27 
15 


The multiplicative inverse of the number : Ter ds eee 


(a) 55 ()-15 ws (à) 215 


If X27 +73 and y is the conjugate number of X » then X y = +--+ 


5 


(a) 10 (b) 4 (c) 40 (d) 58 


[а] Ху=1 » y=2 +13 » find the value of : X? +748 in its simplest form. 
[b] Without using the calculator » simplify the following to the simplest form : 


25 (15-2) 20-10. fF 


If X =5 +2 » у= ће multiplicative inverse of X » prove that X and y are conjugate 


X-y y 


numbers » then find the value of : ( Х+у 
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"ug" Accumulative test n till lesson 8 — unit 1 


Choose the correct answer from the given ones : 


n GE 

аа ШЙ ©зүз (d)8 
(ems + Y16 - 25a =. 

(а) 0 (b) 1 (c) -1 (42 
812 +2 = prb 

Vie On ©з (a) 2 
[4] The S.S. of the equation : X? = 27 in R is eese 

(a) œ) {3} (о {-3} (à) {0} 
[5] The set of non-positive real numbers аге ·----------.-. 

(a) [0 > =f (b) ]0 » (©) += 50] (d) ]- e « o[ 
(8) x - 341 5 у= {3-1 athen X4 y = m 

376 ( 23 (c) 3 (d)0 
[7] {12 +43 satiatus 

(3 is (с) 33 @з{2 
814 335,3 i AB acusa 

(a) 5 [20 5 COMET 

Simplify each of the following to the simplest form : 

(145 54 +43 1-2 
ба zero 2 
sisi |. (Na) «(8 E) 


fal ЕХ = [-2,3] » Ү=]-=›1] 
» find using the number line each of : 


mxnv (8 X-Y 


[b] It x - - у= »find the value of : (y - + х)? 
2-1 


3 


, 
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D till lesson 9 — unit 1 


Choose the correct answer from the given ones : 


y Д Accumulative test 


[1] If the volume of a sphere = i Л cm? , then its radius = =+ cm. 
4 3 4 yero 
@) 4 (OE (+) (л 
(2) The volume of a cube is 512 cm? » then the perimeter of one face = cm. 
(а) 8 (b) 64 (c) 32 (d) 16 
(3) If the dimensions of a cuboid are [2 cm. „үз ст. and'(6 cm. 
»then its volume = зе cm? 
(a) 6 (b) 36 (o) 66 (à) 1842 


E, 

Si 
e 
Ш 


(a) 16 (Ns (oa (2 


Ifaz4744 > b=7-4 s then a b = veces 


(5) 

(a)3 (b) 16 (c)9 (d) -9 
ER, {Ү[21,3] ess 

(a) [0 ›3] (b) Jo ›3] (с) [0 »3[ (a) Jo »3[ 
(7) A right circular cylinder whose base area is 20 cm? and its volume is 80 cm? 

s then its height = «e cm. 

(а) з (b) 4 (c) 5 (d) 100 
[8] A sphere and a cylinder are equal in volume and there radii are equal in length 

» then the height of the cylinder = .............. the radius of the sphere. 

3 4 
(a) 3 (b) 4 OF @ з 


[а] Find the height of a right circular cylinder whose height is equal to its base radius 
length and its volume is 64 TU cm? 
[blgfxe—5— , ye 7-5 
TB 


з prove that : X » y are two conjugate numbers : then find the value of : X y 


[a] The volume of a sphere is 36 Л em? Calculate its surface area in terms of Jt 
[b] Simplify to the simplest form : [125—250 + 1-16 +20 
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g Accumulative test Т) till lesson 10 — unit 1 


Choose the correct answer from the given ones : 


= 


(4) The S.S. of the equation : X + 5=|—5|in Nis oe 


(a)@ (b) {0} (©) {10} (4) {- 10} 
(2) The S.S. of the inequality : 2 X = 6 in R is the interval =-= 

(a) + 5-3] (b) [3 sf (c) ]3 =] (d) ke ,-3[ 
[3] The S.S. of the equation гүз х= 1 =2 in Ris зө 

@ {273 } {з} (о {2} « {242} 
(4) If three quarters of the volume of a sphere is 8 7t cm? » then its radius length 

аах ст. 

(а) 64 (b) 8 (с) 4 (d)2 
[8] The S.S. of the equation : (x? +9) Qs 1) = zero in Ris e 

(a) д (b)1 (c) {-1} (d) {3 1} 
[6] The irrational number included between 2 and 318 

23 {то үт (013 
[7) The S.S. of the inequality : X + 3 <3 in R is +. 

(a) [0 ,=[ (b)R. (c) ]- 50] (OR, 
(8) The S.S. of the inequality: — 2 < 3 X + 7 x 10 in Ris ee 


(а) +351] (b) ]1 53] (с) [-3 1] (à) [-3 »1[ 


[a] The volume of a sphere is 92000 cm? › calculate its radius length. (x = 2) 


[b] Find the S.S. of the inequality : -3 «2 X + 1 < 7 in R in the form of an interval » 


then represent the solution on the number line. 


[a]If X = [-1 ,4[ > Y= [2 6] using the number line find each of the following : 
1XUY (2xnv 


[b] Find in R the S.S. of the inequality : X — 1 < 3 -X< X + 5 in the form of an interval 


and represent it on the number line. 
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m till lesson 1 — unit 2 


Choose the correct answer from the given ones : 


5 


(4) If (2 » — 5) satisfies the relation : 3 X y +k = 0 » then Каннон 
(а) 1 (b) 11 (c)-1 (d) - 11 


(2) The relation : 2 X + y = 6 is represented by a straight line intersects the y-axis at the 
point «e 
(a) (0 »-6) (b) (0 +6) (c) (6 ›0) vdd 


(3) The relation : 2 X = 3 y is represented by a straight line passing through 

the point -- “ 

(a) Q +3) (0,2) (c) (0 +0) @ (2-0) 
(4) The S.S. of the equation : X + 9 =|- 5 |in R is ees 

(a) {0} (b) Ø (с) {-4} (d) {4} 


[5] The volume of a sphere is 2 TC em? , then its radius length = е cm. 
(а) 2 (b) 4 (c) 8 (d) 32 
(8) The simplest form of the expression : (13-12) (1з +12) SSRIS: 
[OLEI (b) 1 (12 

3 

(8) 


The point (3 К » 2 k) lies on the straight line: X-3 y 29 » then k = 


(a)-3 (b) 1 (c) 0 


The X-axis is the graphical representation of the relation y =. 


(a) 1 (-1 (c) zero (d) X 


[а] Find four ordered pairs satisfying the relation : у +2 X= 5 


[b] Without using the calculator » simplify the following to the simplest form : 
"Showing steps" 


qa sis 4-63] 4 


[a] Find in R the S.S. of the inequality : 
—2 Х+5 < X- 4 and represent it on the number line. 


[b] Graph the relation : X — 4 y = 4 and if the straight line representing the relation 
intersects the X-axis at the point A and the y-axis at the point B › find the area of ће 


triangle OAB where O is the origin point. 


16 


y a Accumulative test 


E Choose the correct answer from the given ones : 


[1] The slope of the straight line which passes through the two points (2 » 3) and (3 » 4) 


E ®-} (1 (d)- 1 
[2] Which of the following ordered pairs satisfies the relation : y =- X — 3 ? 

(a) (15-4) (b) (-2 5-5) (c) (1 »- 2) (d) (3 50) 
(sy 16 — YH 64 =. 

(a) zero (b) 12 (с) 8 (9) 8 
[4] The slope of the straight line perpendicular on y-axis is === 

(a) positive. (b) negative. (c) zero. (d) undefined. 
[5] The slope of the vertical straight line is =- 

(a) zero (b)1 (c)-1 (d) undefined. 
[E] The lateral area of the cube whose volume is 216 cm? equals «++... cm? 

(a) 36 (b) 6 (c) 144 (d) 216 


[7 If the straight line which passes through the two points (2 » 3) and (5 » y) is parallel to 
X-axis » then y = eesse 


(a) 3 (b) -3 (c) zero @t 
(8) If the slope of the straight line representing the relation : X + m y = 5 is undefined 


s then M =... 


(а) 1 (b)-1 (c) 5 (d) zero 


[a] Represent graphically » then find the slope of the straight line that represents the 


relation: Х+у=7 


[b] Find the S.S. in R for the inequality : 
2X+3 <5 X+3 <2 Х +9 » then represent it on the number line. 


[a] Prove that the points A » B and С are collinear where A (2 5-3) » B (45-5) 


and C (0 »—-1) 


[b] Simplify to the simplest form : 51/8 + 4 3 | 1-2{50 Vie 


(n Nes / إعدادی‎ Y/ (old) کراسة الیجاص ریاضیات‎ 17 


Im till lesson 2 — unit 2 


Accumulative test 


13| till lesson 3 — unit 2 


Choose the correct answer from the given ones : 


(4]1f 100 gm. of food have 300 calories » then the number of calories that exist in 30 gm. 
of the same food equals -+ calories. 


(a) 90 (b) 100 (c) 900 (d) 9000 
(2]The slope of any straight line parallel to X-axis is ~ 


(a) positive. (b) negative. (c) zero. (d) undefined. 


(8)The slope of the straight line which passes through the two points : (2 » К) and (4 > 7) 
equals 3 » then the value of k = «7 


(а)5 (4 (c) 3 (21 
[4] The straight line which represents the relation : 4 X = 3 y is passing through the 
point errare nnne 
(a) (4 »3) (b) (3 »4) (c) (4 0) (d) (0 »3) 
(swo eee 
(3) C- oÉ ()€ «€ 
The opposite figure каз 
shows the relation | 


between the height of 

a person (in cm.) 

and his age (in years) : 

[1] Find the slope of each 
of AB » BC and CD 

(2) Calculate the difference | 
between the height of HET CCLI 
this person when he was co | | 
8 years old and his height ° ? * ® ê 
when he was 30 years old. 


Age in years 


[a] A right circular cylinder » its diameter length is 14 cm. and its height is 10 cm. » find 


the lateral area and the volume of the cylinder. ( = 2) 


[b] Represent graphically the relation : y -2 X = 1 » then find the points of intersection of 
the straight line with the two axes. 


7] If IR, is the set of the positive real numbers and Z = |- 2 +3] > find : 
1 ` 
ПК, NZ (ER, UZ (3]R, 
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y a Accumulative test 


m till lesson 1 — unit 3 


Choose the correct answer from the given ones : 
[1] If (5 а) satisfies the relation : X + ysS3sthena ome 

(a) 2 (b) zero (c) -2 (d)8 

The irrational number included between 3 and 4 is 


(a) 1.5 s (eu (d)3.5 


[ю) 


[3] The slope of the straight line passing through (3 » 2) and (4 »2) is ee 
(a) undefined. (b) 4 (c) zero (d) i 
ESE 
(a42 (342 (e) 243 (à) 58 


А The following table shows the marks obtained by 30 students in an examination : 


5|9 {11} 4/9] 9] 16] 7/8 |12| 2 [10] 7 | 12] 5] 
8 [15] 13/13] 9 | 7 [14] 19] 3 | n | 4| 3 | i2 | 5| 7 | 


Form the frequency table to these data. 


[a] Find the S.S. in R of the following inequality as an interval : 1 «3 X-2 < 13 


[b] Find three ordered pairs satisfying the relation : 
у =X +2 » then represent it graphically. 


[a] Simplify to the simplest form : 4 1 +132 -472 
2 


[b]IfX21542 > Ху=1 


s find : y » then prove that X and y are two conjugate numbers. 
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il gs Accumulative test 


15] till lesson 2 — unit 3 


E Choose the correct answer from the given ones : 


(4) The slope of the straight line passes through (1 » 5) and (5 = 3) see 
(a) 4 (b) -2 (c) zero (d) undefined. 
BrEx=2+5 › у=2-15 sten (X- y)? = eee 
(a) 218 (b) 20 (Q4Y5 (@)-1 
[3] The figure 3 7 represents the interval --------------- 
(a) [3 »7[ (6) [3 57] (© 13 > 7 (à ]3 7] 
(4) If the point (3 » a) lies on the straight line: y +2 X= 5 , then a = eve 


(а) 1 (6) –1 (c) 11 (d) zero 


The following table is the frequency distribution of wages of 100 workers weekly : 


(Ses | 50- | 60- | 70- | 80- | 90- | Total | 
[Frequency | 5 15 | a0 | 40 | 10 | 100 | 


(4) Find the number of workers whose wages are less than 70 pounds weekly. 


[2 | Graph the ascending cumulative frequency curve. 


Find the S.S. in R of each of the following : 


202 х-1=3 
(2)-5 <2 X—3 < 7 and represent ће S.S. on ће number line. 


Ø [al Find the slope of AB » where : A (- 1 » 3) and B (2 » 5) » is the point C (8 » 1) ЄАВ? 


[b] If X = [2 » e[ and y = ]- 2 » 3[ » find using the number line : 
Mxny @xUy (83)X-Y 
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lae Accumulative test m till lesson 3 — unit 3 


E Choose the correct answer from the given ones : 


[1] The arithmetic mean of a frequency distribution equals -............. 


sum of (X x f) (b) sum of (X + f) 
sum of f sum of f 
sum of f x sum of X 


(c) sum of f (d) sum of (f +30) x — 

(2) If the lower limit of a set is 15 and its centre is 20 then its upper limit is сезе 
(a) 5 (b) 15 (c) 35 (d) 25 

(3) The arithmetic mean of the values : 18 23 ,2k — 1529 ; kis 18 s then k = eee 
(a) 1 (b)7 (c) 29 (d) 90 

[4] The slope of any straight line parallel to X-axis is «+++ 
(a) zero (b) undefined. (c) 1 (d)-1 

га +18 = 4 2 if a = eee 
(a2 (b) zero (c) 2 (d)3 

[6] The conjugate of the number 42-3 is eene 


(a) 2 +3 3-2 (2-3 ORASE 


[7] If the arithmetic mean of the lengths of a triangle equals 12 cm. 
s then its perimeter = ~ cm. 
(a)4 (b) 36 (c) 24 (d) 48 


[8] The mean of the values :/ 5 and 4518-99 


(a5 (b) 245 (0315 (415 


The following table shows the frequency distribution of extra wages weekly for 
100 workers in a factory : 


[Extra wages in pounds | 20- | 30- | 40- | so- | x- | 70- 
| Number of workers 10 k 22 26 20 8 


5 


[1) Calculate the value of each of X and к 
(2) Find the arithmetic mean of this distribution. 


[a] A right circular cylinder of volume is 924 cm? and its height 6 cm. 


Calculate the diameter length of its base (x = 2) 


bieten „у= ЧЕЛИН 
M quas. "= quens 


» then find the value of : x? у? 


» put X and y in the simplest form. 
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y a Accumulative test 


17| till lesson 4 — unit 3 


Choose the correct answer from the given ones : 
(1] The median of the values : 8 »4 »5 »3 and Tis 


(a)8 (b) 5 (c)3 (d)7 
(2) The median of the values : 34 › 23 > 25 ,40 , 22 and 4 is eeren 

(a) 22 (b) 23 (c) 24 (4) 25 
[8] The order of the median of the values : 5 » 7 > 6 s4 and 8 is eee 

(a) third. (b) fourth. (c) fifth. (d) sixth. 


(4]1f the order of the median of a set of values is the fourth » then the number of these 
values equals +++ 


(а)3 (b)5 (07 (99 
(5) The arithmetic mean of five numbers is 7 » then the sum of these numbers 
equals EIE 
(a) 12 (b) 35 (c)21 (d) 18 
(8](3 » 2) does not satisfy the relation === 
(а)у+Х=5 (6) 3у-Х=3 (c)y+X=7 (d)2y-X=1 
(7) The volume of the cuboid whose dimensions » are 2 cm. »[5 cm. and [10 cm. 
fats cm? 
(a) 20 (b) 100 (c) 50 (d) 10 
[B] The intersection point of the ascending and descending cumulative curves is (30 » 50) » 


then the sum of frequencies is =+- 
(a) 30 (b) 50 (c) 100 (d) 60 


[a] Graph the relation : y 22- X 
[b] The following table shows a frequency distribution : 


(Ses |20- | 30- | 40- | 50- | 60- | 70- | Total | 
[Frequency] 10 | k | 22 | 25 | 20 | 8 | 100 ) 


Find : (1) The value of k 
[2)Тһе median using the descending cumulative frequency. 


[a] Find the S.S. of the inequality : -3 < 2-5 X < 12 where X ER 
[b]IfX = [3,7] » Y= [5 › =[ by using the number line find : 
[(1)ХПҮ XUY (3)X-Y 
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7 
» : 
[7 Д Accumulative test 18| till lesson 5 — unit 3 


Choose the correct answer from the given ones : 


[1] The most common value or the most repeated value of a set of values is -+--+ 


(a) the arithmetic mean. (b) the median. 

(c) the mode. (d) the range. 
(2) The mode of the values : 3 455545354 57 is sce 

(a) 3 (b) 4 (c) 5 (d) 7 
(3) The mode of the values : 11 853 X +2 ,11 »5is 11 then X = vee 

(а) 2 (b) 1 (с)4 (9) 3 
[4] The arithmetic mean of the values: k »- k »3k equals ее 

(a) 3k (b) 2k (c) -k (d)k 
(8)If (k ›2 К) satisfies the relation: 3 X- y = 1 sthenk = зе 

(a)1 (b)-1 (e) + (d) 5 
cea -s =. 

(a) 4 (b) -2 (c) zero (d)-4 
(7) If the volume of a sphere is 36 7t cm? » then its radius length = vss 

(a)3 ШАЙ os (d) 6 
[8] The mode of the values : 8 3 КА , 2*[2 is sihi S 

(а) 8 (2 (c) 2 (242 


[a] Find the S.S. of the equation их +1=8inR 
2 
[b] Reduce to the simplest form : (5-12) "m 40 


[a] Find the value of y such that the straight line passing through the two points (3 » 4) and 
(2 » y) is parallel to the X-axis. 
[b] The following table shows the frequency distribution with equal range sets for the 
weekly wages of 100 workers in a factory : 


| Sets of wages in LE. 70- | 80- | 90- | 100- | x- |120- 130- | 


| Number of workers 10 13 |k-4 20 16 14 11 ) 


Find : [1 | The value of each of X and к 
[2 | The mode of wages in L.E. by using the histogram. 
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Multiple choice questions 
Biz BE sida 


(a) zero (b)3 (c) 6 (d) - 24 


Ba] The irrational number located between 2 and 3 is «<... 


XE (5-1 (017 (921 
в 2 = - 

(12 (6 (e) 22 (2 
[3 7] [2 95] See 

(а) [5 »7] (b) ]5 ›7[ ©) {5 »7} (9 ]5 57] 
E The S.S. of the equation : X? = 8 in Q is +--+ 

(a) {-2} (b) {2} (c) {2-2} (а) {64} 
[6| The multiplicative inverse of the number яа. ds 

"EB (b) 673 (2*3 (à -2*[3 


A right circular cylinder of volume 90 7t cm? and height 10 cm. » then the diameter length 


of its base is «e 


ш; ч. (бет, (#0 Зет, 
[s | I9 =x gs then X = HA 

(a) 27 (b) 64 (c) - 64 (d)- 27 
В [B 25] 15) = eee 

(а) [3 ›4] (5) [3 »5[ (c) {3 4} «p ›5] 
The volume of the cuboid whose dimensions are [2 cm. „үз ст. and {6 ст. 

їв eee СтЗ 

(а) 6 (b) 36 (с) 6{6 (d) 1842 
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Algebra and Statistics 


The S.S. of the inequality : - X < 2 in R is = 


(a) +e ›2[ (b) ]- ee ,-2f (e) ]-2 sex (à ]2 о] 
IX <36 « x 1,XEZ s then X = eee 

(а) 2 (6) 3 (с) 4 (d) 6 
ШЕ 

(a) [0 > eof (b) ]- ee see[ (c) ]- ee of @ [1 sol 
The volume of the sphere whose diameter length is 6 cm. equals ·-------------- cm? 

WaR (12x (c)36 t (d) 228 Tt 
If the volume of a sphere is E TU cm)? , then its radius length is +++ cm. 

x DE: (05 OE; 


If three quarters of the volume of a sphere equals 8 TU cm? » then the length of its radius 
equals - „ош. 


(а) 64 (b) 8 (с) 4 (d)2 
The volume of a cube is 64 cm? » then its lateral area is +: cm? 
(a)4 (b)8 (c) 64 (d) 96 
A right circular cylinder whose base radius length is r cm. and its height equals the length 
of its diameter ; then its volume is зеет cm? 
(а) лиг? (b) tr (c)2 (28 
QN Q = с 
@R 59 ()Q (à) Q 
The S.S. of the equation : x?49z20inRis eee 
(a) {-9} (b) {-3} (o) {3 »-3} (4) @ 
The S.S. of the inequality: - 1 5 — X < 1 in R is e 
(а) +151] [151 ()]-1 »1[ @[-1›,1] 
The edge length of the cube whose volume is 22 стз equals «e cm. 
(2 (02 ()8 ($15 
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Important Questions 


The S.S. of the equation : (X + 4) (X? -9) = O in Ris ves 
(a) {3} (b) {-3} (с) (3 »-3} (d)9 


A right circular cylinder whose radius length is 7 cm. and its height is 5 cm. » then its 
lateral area is + cm? 


(а) 50 7t (b) 70 t (c)9 7t (d)35 7t 
В, UR = 

22 ( {0} OR @R-{0} 
If X>5 „теп (5-3). = 


ысы os -үх ()X-5 (d) X45 
HE QU GQ = .............. 
EBON Q = ............... 
Elit Va =2 3 > then a = зс 
Bí::0.1 n] 1:9 
[354]- 855] =. 


The multiplicative inverse of the number (їз +92 ) in the simplest form is ~ 


If t =5- 2 » then the value of X in the simplest form is 


Ø R, in an interval form is «+--+. 


пүзт-үз- 


The irrational number] 10 lies between the two consecutive integers 


Quo vss 32, «in the same pattern» 


The sum of lengths of all edges of a cube is 48 cm. » then its volume is === 
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Algebra and Statistics 


The volume of the sphere whose diameter length is 2 cm. is «ccs. T cm? 
If the volume of a sphere = 2 Tt cm? » then its diameter length = eere cm. 


The rectangle whose dimensions are (з -{з) ст. апа (3 +15) cm. its perimeter = 


The circumference of a circle is 45 TU cm. » then its area is =- cm? 


94 16m ИЯ 


[E The additive inverse of the number |- 8 is -+ 


D ҥх={үз+2 » yed3-2:then(xysxey = Comm ) 


A right circular cylinder whose volume is 125 7t cm? » its height = its radius length » then 
its radius length is - 


Cm, 


E» ]-2›з3]Г R= 


В [-1.21N z= 


BR_N[-3>2[= 


үа +118 2432 sifa= 


Essay questions 


 ҥх=[-3,2[ » Y= [71:5] »find using the number line : 
1629.494 (agxnv @Х-ү 


Bira=|-~>3[ » B=[-2,5] 
» find using the number line : B-A +A fB »AUBandA 


2. , find the value of : INT 
341 X-y 


Bbirx=3+1 > у= 


X= T j^ y =5+ 2 » prove that : X and y are conjugate numbers 
5+ 


» then find the value of : x? у? in its simplest form. 


Giirx=17-15 , y= find the value of : X +2 X y + y? 


17-15 ° 
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Important Questions 


[6 | ЕХ =7+15 ‚ у= E » prove that : X and y are conjugate numbers 


» then find the value of : X? + X y + y? 


Bi:x- 4417 s y= 4-7 » find : (X + у)? in the simplest form. 


6 
 ҥх= deeds » prove that : Х+-е=22 


EE 


E] Find in R the S.S. of the inequality : 5 X -3«2 X+9 


Find the solution set of the inequality in R › then represent it on the number line : 
5-3X»1l 


Find the solution set in R ; then represent it on the number line: 1 «2X +3 <9 


Find the solution set in R » then represent it on the number line : ES +2>3 


Find in R the solution set of the inequality : 4 X + 3 > 5 X + 2 > 4 X » then represent it 
on the number line. 


Simplify to the simplest form 2 (4+ 2) -2 (12+ 1) 
Simplify to the simplest form 75 - 242743 "n 
Simplify to the simplest form ET +124- 3 ait 

Find in the simplest form Wi +54 -2 43 26 

Find in the simplest form 50 +154- D 16 


Find in R the solution set of the equation : (X — 2) = 125 


[20] A sphere with volume 36 JU cm? , find : 
[1) The radius length of the sphere. 2) The area of the sphere in terms of Jt 


Find the height of a right circular cylinder whose height is equal to its base radius length 


and its volume is 27 7t cm? 
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Algebra and Statistics 


A right circular cylinder whose base radius length is 412 cm. and its height is 9 cm. 


Find its volume in terms of Jt. 


A right circular cylinder whose height is 10 cm. and its base radius length is 7 cm. 


Calculate its volume and its lateral area (x = 2) 


A metallic sphere » with diameter length 6 cm. has got melt and changed into a right 


circular cylinder with base radius length 3 cm. Find its height. 


A metallic right circular cylinder whose base radius length is 3 cm. and its height is 4 cm. 


has got melt and changed into a sphere. Find the radius length of this sphere. 


Find the volume of a right circular cylinder of lateral area 440 cm? 


and height 10 cm. (л = 22) 
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Multiple choice questions 


E Which of the following ordered pairs satisfies the relation: 2 X + y 25 ? 
(а) (- 153) (b) (1 » 3) (c) G » 1) (d) (2 »2) 


The ordered pair which does not satisfy the relation : 2 X + y = 5 is see 
(a) (1 33) (b) (-1 +7) (c) (3:1) (d) (4 »- 3) 


If (5 » 2) satisfies the relation : X + 2y = c » then C= vse 
(a) 8 (b) 9 (c)7 (4) 6 


В If the point (k , 2 k) satisfies the relation : y +2 X = 8 » then k = eere 
(a)2 (b) 3 (c)4 (d)5 


В If the straight line which passes through the two points (3 » К) and (4 » 5) is parallel to 
the X-axis » then k = 


(a) 3 (b) 4 (c) 5 (d)-5 


В The slope of the straight line which passes through the two points (4 » 5) and (4 » 8) 


(a) zero. (b) undefined. (c) 2 (d) i 


IF A (-3 » 1) and B (1 »3) » then the slope of AB = + 
@-1 2 ©з @1 


a The relation : 2 X + 7 у = 14 is represented by a straight line intersecting the X-axis at -+ 
(а) (2 +0) (b) (0 » 2) (c) (7 +0) (d) (0 +7) 


E The slope of the horizontal straight line is == 


(a) zero. (b)1 (c)2 (d) undefined. 


Which of the following relations is represented by the X-axis ? 
(a) X20 (b) y=0 (c)X=y (d)y=-X 
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Algebra and Statistics 


Complete questions 


The slope of the straight line passing through the two points (- 1 »4) 9 (0 95) is rr 


The slope of the straight line parallel to y-axis js cecene 


The slope of the straight line perpendicular to y-axis is eee 


If the straight line passing through the two points (3 » 4) and (2 sy) is parallel to X-axis » 
then y = vee 


The relation : axis and its 


slope is sss... 


a8 If (- 3 » 2) satisfies the relation: 5 X- k y 27 »thenk = з 


If the points A » B and C are collinear › then the slope of AB = the slope of +++- 


В If the two ordered pairs (a › 2) and (3 » b) satisfy the relation : X + 2 y = 3 


 пА=(з›,у) » B= ‚ 5) and the slope of AB equals 2 a then y 25e 
3 


The relation : 8 X + 3 y = 24 is represented graphically by a straight line intersecting 
y-axis at the point = 


Essay questions 


[1] Represent the relation : y = X + 2 graphically. 


Represent the relation : X + у = 3 graphically » then find the point of intersection with 
X-axis. 


Graph the relation : y = 2 — X » then find the slope of the straight line. 


Find the two points of intersection of the straight line : 2 X + 3 y = 12 with the coordinate 
axes. 


Prove that : The points A (- 1 »3) »B (2 » 4) and C (5 » 5) are collinear. 
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Important Questions — 


Are the points A (2 »— 1) » B (- 1 »3) and C (2 » 3) collinear ? 


If the slope of the straight line which passes through the two points (4 » 17) and (6 »k) is 4 
» find the value of k 


a If (К » 2 К) satisfies the relation : 3 X + у = 30 , find the value of k 


E] Find the slope of AB » where A (- 1 »3) and B (2 » 5) » is the point C (8 » 1) EAB ? 
P 


ID) IfA = (3 ,3) and B = (3 ›5) » prove that : AB // y-axis. 
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= » Important questions on Unit Three D 


Eo T 
Multiple choice questions 


The mode of the values : 3 »4 »10 9 4 is re 
(а) 3 (b) 4 (с) 20 (9) 10 


The arithmetic mean of the numbers : 10 5 12 98 iS ooo... 
(а) 5 (b)6 (c) 9 (d) 10 


Ё The median of the values : 34 923 925 340 2254 is rrr 
(a) 22 (b) 23 (c) 24 (d) 25 


В The arithmetic mean of the values : 5 - X »5 55 + X is 
(а) 5 (b) 81 (с) 13 (9) 3 


B If the arithmetic mean of the values : 5 7 58 » Xis 6 » then X = зс 


(а) 8 (Ы) 5 ()7 (a4 
a If the order of the median of a set of values is the fourth » then the number of these 

values is «n 

(а) 5 (b) 6 (97 ws 


If the mode of the set of values: 15 » 11 55 X »4is 15 » then X = venens 
(a) 3 (b) 4 (c) 5 (d) 15 


B If the mode of the set of values : 12 57 »X+1 57512 is7 s then X = even 
(a) 4 (b) 6 (c) 8 (d) 11 


[9 | The centre of the first set of the sets: 7 – › 13 — › 19 — 9 25 - is vere 
(a)6 (b)7 (c) 10 (d) 13 


If the lower limit of a set is 4 and the upper limit of the same set is 8 » then its centre 
dg eite 


(а) 2 (b) 4 (c) 6 (d) 8 


(a) 10 (b) 5 (c) 20 (9) 8 


Important Questions 


If the arithmetic mean of five numbers is 8 » then the sum of these numbers is -+--+ 
(a) 13 (b) 16 (c) 40 (d) 64 


The point of intersection of the ascending and descending curves determines 
the set-axis. 


(a) the arithmetic mean (b) the median 
(c) the mode (d) the frequencies 


If the point (16 » 30) is the point of intersection of the ascending and descending curves » 
then the median is -++ 


(a) 16 (b) 23 (c) 60 (d) 30 


If the order of the median of a frequency distribution is 50 » then the sum of frequencies 


(a) 50 (b) 25 (c) 100 (d) 5 


Complete questions 


[1] The median of the values : 5 3511 57 92 is sso 


The mode of the values : 3 35 97 93 98 is ------------.-. 


If the arithmetic mean of the values : 18 523 529 »2k—1 skis 18 » then k = ee 


The order of the median of the values: 7 6555854 is sss... 


The arithmetic mean is one of the measures of з 


В If the mode of the values : 4 5 11 58 52 Xis 8 » then X= 


If the point of intersection of the ascending and descending curves is (35 » 20) » then the 
sum of frequencies is = 


[8 | The arithmetic mean of the values: 2—X 3435 334X s lis vce 


E If the order of the median of a set of values is the fifth and sixth » then the number of these 
values is -- 


The point of intersection of the ascending and descending curves determines --- ‘on 


the set-axis. 
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Algebra and Statistics 
Essay questions 


The following frequency distribution shows the marks of 20 students in mathematics 
| Sets 5- | СЕЙ 25- | 35- | 45- | Total | 
|Frequency| 4 5 6 3 2 20 | 
Calculate the mean. 
The following table shows the frequency distribution of bonus of 100 workers : 
Bonus 20- | 30- | 40- | so- | n- |70- | 
ЛАО 10| k | 22 | 25 | 20 | 8 | 
Find : (1) The value of each of n and k 
(2) The mean. 
The following frequency distribution shows the marks of 35 students in mathematics : 
[Sets 2- | 4- | e- | s- [10-12| Tota | 
[Frequency] 5 | s | 10 | 8 | 4 | 35 | 


Graph the histogram of that distribution and from the graph find the mode mark. 


Я The following table shows the frequency distribution of the weights of 20 children 
45 – | Total | 
2 | 20 | 


in kg.: 
[Sets 5- | 15- | 25- | 35- 
| Frequency 3 4 " 4 

Using the ascending or descending cumulative frequency curve » find the median of this 


distribution. 
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Algebra and 
Statistics 


- Revision for the important rules of 


| First | Real numbers 


E99 Remember that 


*R=QUG *onàs 
*R-Q-Q *R-@=Q 

в ПЕ =O *R-R,U(0)JUR. 
ned eR’ =R-{0} 


E?) Remember | The representing of the irrational number on the number line 


Each irrational number can be represented by a point on the number line. 
and to draw a line segment with length =a length unit where a> 1 


Draw a right-angled triangle in which : 


a-1 


* The length of one side of the right-angle = length unit. 


* The length of the hypotenuse = aul 


length unit. 
and we can apply this to represent the irrational number 7 on the number line as 
the following : 

From the point which represents the number zero on the 
number line » we draw a perpendicular line segment as 


OA where OA = An = 3 length units. 


* Using the compasses with a distance = ae = 4 length units. 
and centre at A » draw an arc to cut the number 5 


line on the right side of the point O at the point B 
»then B is the point which represents [7 as in the figure. 


* Notice that : To represent the number (-47) » we draw the arc which cuts the number 
line on its left side » not on its right side. 


e Notice that : To represent the number (1 7 ) » we follow the same previous steps but we 
pi р: 


draw the perpendicular line segment OA from the point which represents the number 1 » 
not the number 0 
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Final Revision 


9 Remember 


The operations on intervals 


{ree} = А Е АЙЖ {r}=AUX| {ree} =X 
v e A m PE Cale > ed. [r* [= х 
6 : ووه‎ ы , $ 
co п TI- € eo E 
] TAL [ Qj7X-A* [s* t-] »AQ X Js‘ [24UX eT 
156°1-[-ш=д {$°1-}=А-Х palsa 
s Lr s r s 1- s r [s* -] x 
bre. Elle | Sa к= ы = 
Q-X-A* 
Jeux| tünleted- [I*ee- [2A X ]i*z]2AUx| J=: 
A-X [15 ee" [7x 
1 1 z- 1 т 1 c 
— = هفده‎ ——— Mo c od 
Joos s] N] oT = Тех 1 e[=ANX Jz‘ 1-]=АЏХ 
15 r]-x-x |e‘ =А-х Jes e[= a6 
с Ts q.d e od ا‎ JE. E we Ж Js‘ I-]=x 
|) SH) ee aS | E c НЕ 
зиәшәјашоә 32u249]91q пош uonoosojug $үелләўиү 
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Algebra and Statistics 
Fo) Remember The operations on the square roots and the cube roots — — — 
Ga x [b - [ab For Example {з x^ [12 24[3 x 12 2436 = 6 
DP- [f meres #0 For Example: T. = $ =4 =2 


fa _ Ха „ДЕ TAY see + or Exam; mars. їй: 
Өр” qd qs p where b #0) For E. META. 5 


Ga х= fab For Example EE xo = 3x9 zm = 3 
3 3 
OL =E meebo For rangle: ҮЕ = ea 


The cube roots | [ The square roots | 


Ехатр!е Simplify to the simplest form : 


915-01 or- 051212+12) 
051-16-6} ei «1 615 
Solution 


122-172 +в} 6e +з ха 
-M2-ef2es ха=аүз-6 2+312=12 
өтк-Ї?-ү>э-{т=зүз-{?=з{з 


Ө 512 (212 +112) =5{2 x 232 +52 x12 = 1014+ 524 =10 х2 +5{]4х6 
и 


0151+616- 6312. І = 2x27 + 68x2- эхо 
ieu асыгы вх1=з2+122-з2=12{2 


eiz«[ a ese ® 25 
=29+3/2 -[s a9 LY9-Y9= 419 
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Final Revision 


BO) Remember | The two conjugate numbers 


If a and b are two positive rational numbers : 


then each of the two numbers (a+b) and (a-1b) 


is conjugate to the other one and we find that : 
* Their sum = (1а b ) * (a-1b ) - 21a = twice the first term 


* Their product = (‘fa +b ) (a-1b)= (a) - (48) =a-» 


= The square of the first term — the square of the second term 


For example : The number (5-42) its conjugate is (1з +12) »then we find that : 


* Their sum = 243 * Their product = 3-2 = 1 
| Remark 


If we have a real number whose denominator is written in the form (Ха +b) 


or (Ха -{b ) » we should put it in the simplest form by multiplying both the 
numerator and denominator by the conjugate of the denominator. 


For example : 


For writting the number in the simplest form » we multiply the two terms of the 


12 
ШЕН 
number by the conjugate of the denominator which is (16 +42 ) 

peia ی‎ - 3 (1572). , (4g d62)- 3642 

"dee ees 


[Important remarks from multiplying by inspection 
e We know that : (X — y) (X + y) =xX?-y? 


* And we know also : 


(х+у)2= 2+2 ху+у? (x-yf2xXx-2xy«y 
Then Then 

*Х+ху+у?=(Х+у)?-ху +Х-ху+у?=(Х-у)*+ ху 

*Х?+у?=(Х+у)?-2Ху ог х +у2=(Х-у) +2 Ху 
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Algebra and Statistics 


| Summary of rules of areas and volumes of some solids 


The solid The lateral area The total area The volume 
2 2 à 
The cube 4t 6l l 
The cuboid 2(X+y)xz 2(Ху+у2+2Х) Xyz 
% 

2 

The cylinder h 2Xrh espe rh 
=] =20r(h+r) 

The sphere 2 7 алт + Tr 


Remember that : The circumference of the circle = 2 JU r » the area of the circle = Л г 


Remember 


number which satisfies this equation. 


Example 


solution on the number line : 
Ө 15х-1=4 
Solution 


0: 15х-1=4 


„(5 х=4+1=5 


Ө :х-13=2 D CVEEI 


^ The S.S.= {2+13} 


@x-13=2 


Solving an equation of the first degree in one unknown in IR 


• Solving the equation of the first degree in one unknown in R means finding the real 


And the following example shows how to solve an equation of the first degree in one unknown. 


Find in R the solution set of each of the following equations › then represent the 
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Final Revision 


* Solving the inequality means finding all values of the unknown which satisfy this 
inequality. 


Solving an inequality of the first degree in one unknown in IR 


* The solution set of the inequality in R will be written as an interval. 


And the following example shows how to solve an inequality of the first degree in one 
unknown in R 


Example 


Find in R the solution set of each of the following inequalities » then represent the 
solution on the number line : 


@2x+6<2 @5-4xs-3 
Өз<3-5х<13 Qx-223x-5 
Solution 
© 2х+6<2 42X«2-6 
"2X«-4 est چڪ ص‎ 
E ^. The S.S. = ]- о ,-2[ 
Ө 5-4xs-3 л-4Х5=-8 
1x28 
-4 


(Notice the change in the direction of the symbol of the inequality because we divided 
by a negative number) 


ax22 ^. The S.S. = [2 | т=ш= 
e v3«3-5X«13 (adding — 3 to all sides) 
4 0«-5X«10 (dividing all sides by — 5) “ O>X>-2 


(Notice the change in the direction of the symbol of the inequality because we divided 
by a negative number) 


— 
г. The S.S. 2 ]- 2 ,0[ 2 0 
©. X-223%x-5 AX-3Xxz-542 
4232Xz-3 ЕЕ 
—o 
2 
^ The S.S. = ]- , 3] E 
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== Relation between two variables 
f 17) Remember | The linear relation 


It is a relation of the first degree between two variables X and y » it is in the form : 


aX+by=c » where a »b and c are real numbers ›а and b # 0 together. 
And there is an infinite number of ordered pairs which satisfy this relation and it is enough 
to get three ordered pairs satisfying the relation at the graphical representation. 


Example Ell 


Find three ordered pairs satisfying the relation : 3 X - 2 у = 6 


Solution 
s3X-2y26 s-2y26-3X در‎ 
e Putting X =0 лу=-3 ~. (0 » — 3) satisfies the relation. 
e Putting X21 у= -4 A (1 , -i) satisfies the relation. 
e Putting X =2 “y=0 ^. (2 50) satisfies the relation. 


Example El 


Represent graphically the relation : 2 X — y =3 


Solution 
vA2X-yz3 лу=2Хх-3 


= oi 
ШОШ -3 | -1 


2) Remember | The slope of the straight line 


the change in y-coordinates the vertical change 
the change in X-coordinates (ће horizontal change 


- |ы 


The slope of the straight line = 


i 12704 
һе. 525.25. » where X, £ X, 


For example : The slope of the straight line passing through the two 
points (2 »3) (= 5 »2) is: 


Notice that : 
• The slope of the straight line parallel to X-axis = 0 


e The slope of the straight line parallel to y-axis is undefined. 


Final Revision - 


Statistics 
E09 Remember | The tables and cumulative frequency curves 


The following frequency table shows the weekly wages in pounds of 50 workers in 
a factory : 


| Sets of wages 54 - | 58 - | 62 - | 66 - | 70 - | Total | 
| No. of workers (frequency) | 5 12 22 7 4 | 50 | 


@ Forming the ascending cumulative frequency table and graphing the curve 


The upper Sets of wages 54- | 58 – | 62- | 66- | 70- 
boundaries | Frequency Number of workers 
Of sets egnene SREE УЛ L| od. 
Less than 54 zero 
Less than 58 5 
Less than 62 17 
Less than 66 39 
Less than 70 46 ia 
Less than 74 50 P 


"The ascending cumulative frequency table" 


Notice that : 
[me ascending cumulative frequency begins with zero and ends at the total frequency. 
* From the opposite graph » we can find жеке ad 


the number of individuals which is less 
than a certain value. 


For Example : 


The number of workers whose wages 


are less than 60 pounds is 10 workers. 


„Ses 


54 58 62 66 70 74 


The ascending cumulative 
frequency curve 
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a Forming the descending cumulative frequency table and graphing the curve 


Sets of wages 54- | 58- | 62- | 66- | 70- The lower 
Number of workers 5 12 22 7 4 т Frequency 
(frequency) 
54 and more =} 5+12+22+7+ 54 апа тоге 50 
58 апа тоге = » 58 and more 45 
62 and more = 62 and more 33 
66 and more = 66 and more 11 
70 and more = 70 and more 4 
74 and more = 74 and more zero 


"The descending cumulative frequency table" 


Notice that : 
The descending cumulative frequency begins with the total frequency and ends with zero. | 


Descending cumulative 


* From the opposite graph » we can find the frequency 
number of individuals which is more than 
or equal to a certain value. 


For Example : 


The number of workers whose wages are 60 pounds 
or more is 40 workers. 


54 58 62 66 70 74 
The descending cumulative 
frequency curve. 
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By Remember | The measures of the central tendency 


(Т Тһе теап. © The median. (©) The mode. 


[1| The mean 


| [a] The mean of a set of values (simple frequency distribution) | 


The total of values 
Number of values 
For example : The mean of the numbers : 5 »3 »7 ›9= 


The mean of a set of values = 
БАЛ TAD 6 
4 


| [b] The mean of a frequency distribution with sets 


Example 
The following table shows the distribution of the marks of 50 pupils in mathematics : 
| Sets 10- | 20- | 30- | 4o- | so- | total] 
[Frequency] 8 12 14 9 7 50 | 


Find the mean of these marks. 
Solution 
[1] Determine the centres of sets according to the rule : 
the lower limit + the upper limit 
2 


The centre of a set 


2 
2. The centre of the first set = 10 + 20 


Since the lengths of the subsets are equal and each of them = 10 therefore we consider 
the upper limit of the last set = 60 


= 15 ... and so on. 


»then its centre = SUR ed, 55 
© Form the following table : 

Set | Centre of the set « X » Frequency « f » Xxf 

10- 15 8 120 

20- 25 12 300 

30- 35 14 490 

40- 45 405 

50- 98 7 385 
Total 50 1700 


The sum of (X x f) _ 1700 _ MAE 


The mean = 
The sum of f 50 
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The median 


| [a] The median of a set of values 
The median is the middle value in a set of values after arranging it ascendingly or 


descendingly. such that the number of values which are less than it is equal to the number 
of values which are greater than it. 


| We arrange the values ascendingly ог descendingly | 


Y 
If the values number is odd , then If the values number is even , then 
у vium т the value lying іп ће The median 
OE ORIEL: _ The sum of the two values lying in the middle 
2 
For example : For example : 
If the values are If the values are 
42 ,23 517 »30 and 20 27 ,13 523 524513521 


We arrange them ascendingly as follows We arrange them ascendingly as follows 


17 520 23, 30 »42 


The median = 23 


| [b] Finding the median of a frequency distribution with sets graphically | 


For finding the median of a frequency distribution with sets graphically , do the 

following steps : 

© Form the ascending or the descending cumulative frequency table » then draw the 
cumulative frequency curve of it. 


Q) Find the order of the median = the totakorfrequency 


Ө! Determine the point which represents ое of ће median on the vertical axis» 
from this point » draw a horizontal straight line to cut the curve at a point; then from 
this point » draw a perpendicular to the horizontal axis to intersect it at a point which 
represents the median. 

The following example shows how to find the median using the two curves 
(the ascending or the descending cumulative frequency curve). 
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Example 


math exam : 


The following table shows the frequency distribution of marks of 50 students in 
| Sets of marks 0- 10- | 20- | 30- | 40— | 50- | Total | 
| Number of students | 2 5 8 19 14 2 50 | 


Find the median mark of the student. 


Solution 


Using the ascending cumulative 
frequency curve : 


Using the descending cumulative 


frequency curve : 


The upper The lower 
Бой sets Frequency | Ж of sets Exegueucy 
Less than 0 0 0 and more 50 
Less than 10 2 10 and more 48 
Less than 20 7 20 and more 43 
Less than 30 15 30 and more 35 
Less than 40 34 40 and more 16 
Less than 50 48 50 and more 2 
Less than 60 50 60 and more 0 
Frequency Frequency 


Sets 


+: The order of the median = 50 =25 


.. From the two previous graphs » ће median = 36 approximately 
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The mode 


| [a] The mode of a set of values 


The mode of a set of values is the most common value in the set» or in other words» it is the 
value which is repeated more than any other values. 
For example : The mode of the set of the values : 7335451575957 4 is7 


| [b] The mode of a frequency distribution with sets 


Example 
The following is the frequency distribution of marks of 100 pupils in one of the exams : 
Sets of marks 10— 20- 30- 40- 50- | Total | 
Number of pupils 16 24 30 20 10 100 | 


Find the mode mark for these pupils. 


Solution 
You can find the mode of that distribution graphically using the histogram as follows : 
(1) Draw two orthogonal axes : one of them is horizontal and the other is vertical to represent 
the frequency of each set. 


Ө Divide the horizontal axis into a number Frequency 
of equal parts with a suitable drawing à 
scale to represent the sets. 

(3) Divide the vertical axis into a number of 

equal parts with a suitable drawing 25 
scale to represent the greatest 
frequency in the sets. 

@ Draw a rectangle whose base is set (10 -) 15 
and its height equals the frequency (16) 10 


(5) Draw a second rectangle adjacent to the 


first one whose base is set (20 —) 


Sets 


and its height equals the frequency (24) PEE a ae ERROR 
@ Repeat drawing the remained adjacent rectangles till the last set (50 ) 
[7] Determine the set which has the greatest frequency then draw two lines as shown in 
the histogram to intersect at a point. 


From this point » draw a vertical line to intersect the horizontal axis at a point which 
represents the value of the mode. 


I.e. The mode mark is 34 approximately. 
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Answer the following questions : 


E Complete the following : 


(1) The S.S. of the equation : (X? + 3) (X? + 1) = O is X€R 

[3] If the lower boundary of a set is 10 and the upper boundary is X and its centre is 15 
»then X2 «I 

[8)]-2,2]0{-2,0} = 

(4) The cube whose volume is 8 cm? , then the sum of all its edge lengths is 0... cm. 

(8) The multiplicative inverse of the number (їз +12) ds e in the simplest form. 


И Choose the correct answer from the given ones : 


5 


If the radius length of a sphere is 6 cm. » then its volume is = 


(a) 6 t cm? (b) 36 7T cm? (c) 72 Tem? (d) 288 7t cm? 
[г If the point (a » 1) satisfies the relation X + y = 5 » then a= veer 

(a)1 (b) -4 (с) 4 (9) 5 
(8) (22) c Ж 

(а) 4 (b) 8 (c) 16 (d) 40 
[4] The median of the values : 34 »23 »25 »40 22 54 is vr 

(a) 22 (b) 23 (c) 24 (4) 25 
(8) If the arithmetic mean of the values : 27 »8 »16 »24 56 kis 14 » then k = 

(а)3 (b) 6 (c) 27 (d) 84 
[в) In the opposite figure : ce 

The value of the mode = = 

(a) 4 (b) 5 

(c) 6 (d) 40 
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[a] Find the value оё: 18 [54 - 34/2 - 116 


D11 = i and y 45-2 


» prove that : X and y are two conjugate numbers. 


[a] The area of a square is 1089 cm? Find the length of its diagonal. 
3x41 4. 

6 inR 
» then represent it on the number line. 


<X+1< Ke 


[b] Find the S.S. of the inequality : 


[a] The radius length of the base of a right circular cylinder is 412 cm. and its height is 
9 cm. Find its volume in terms of JU and if its volume equals the volume of a sphere 
» find the radius length of the sphere. 


[b] Find the arithmetic mean of the following frequency distribution : 


Theses | 5- | i5- | 25- | 35- | 45- | Total 
Frequency | 7 maxi] 50 


Answer the following questions : 


[1] Complete the following : 
[1) The additive inverse of the number : -43-15 ds 


(18 +12) (48-42) = mo 


The conjugate of the number 


If the volume of a sphere is i TC cm? , then its diameter length is = cm. 


[354] - 3:55] E 


[ej 


[4] 
[5) 


Choose the correct answer from the given ones : 
If the volume of a cube is 27 cm? » then the area of one of its faces is =- 


(а) 3 cm? (b) 9 cm? (c) 36 cm? (d) 54 cm? 


Ы 


[2 | If the mode of ће values 4 » 11 3852 Xis 4 s then X = -- 
(a) 2 (b) 4 (c)6 (d) 8 
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(3) If the arithmetic mean of the values 18 › 23 »29 ,2k—1 skis 18 » then k = oe 


(a)1 (b)7 (c) 29 (d) 90 
(4) If the lower limit of a set is 4 and the upper limit is 8 » then its centre is «71 
(a)2 (b) 4 (c) 6 (d) 8 


[5] A right circular cylinder the radius length of its base is т cm. and its height equals its 
3 


diameter length ; then its volume = с: 
(me? (b) (208 @2r 
[6) The solution set of the equation : X (x?-1) 20, X ER is eeen 
(a) {0} (b) {1} © {-1} (d) {0 5-131} 
[a] Reduce to the simplest form : 1з + 15 


{з-{з 55 


[b] Prove that :*/128 + 16—254 =0 


[a] Find the S.S. of the inequality : -2 < 3 X + 7 < 10 in R » then represent the interval 


of solution on the number line. 


[b] If X =2 +13 » find the value of : X* -2 X2 +1 


[a] The opposite graph represents 
the marks of 32 pupils in an exam. 
Complete : 


The median mark = --- 


[b] Find the arithmetic mean of the 


following frequency distribution : 


| The sets m 15- | 25- | 35- 
| Frequency | 4 5 6 3 
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| Model for the merge students 


Answer the following questions : 


E Complete each of the following : 
The conjugate of the number 3 +42 ds 


Ti sa - 2 


(8) 
[3] The mode for the numbers : 3 35 33 94 9 3 is eeen 
[4] 


i 


The median of the values : 2 53 55 ,7 59 is sees 


(5) The solution set of the equation : X*49=0 in Rig eiii 


Choose the correct answer from those given : 


= 


(1) The arithmetic mean for the values : 9 5655 9149 lis se 

(a)7 (b) 3 (c) 5 (d) 9 
The simplest form of the expression : (45-42) (3+12) ds 
(OLEI 1 (12 (à 245 


[ю) 


[8] The additive inverse of the number —{| 5 is «ese 

GIE LE (012 (d) - 5 
(4) [3 95] - (355] 2 

(a) ]3 551 © [3 »5[ () @ (4) [3 +5] 
(8) A cube is of volume 64 cm? then its edge length is «+--+ cm. 

(a) 4 (b) 8 (c) 16 (d) 64 


Match from the column (A) to the suitable one from the column (B) : 


(A) (B) 
[1] The S.S. of the equation : X? -25 = 0 in R is +--+ ТЕ 
E [-3 2] N [0:2] sone | 
[3) If the order of the median is fourth » then the number 
~ sf válüss Tienaa 15 i25] 
(4) ‘3 is an - ^» number. وه‎ 
[5] The S.S. of the inequality : 3 = X <7 on the number анода 
lineis зеен 
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Put (¥ ) for the correct statements and ( X ) for the incorrect ones : 


{5 


zs 


(8) The irrational number 1/7 lies between 2 and 3 


(75 - 2321 2 115 


(8) The simplest form of the number 


15 


[T The arithmetic mean of a set of values = sum of values + its number. 


(8) itx -Ni5 -47 > y=113 +17 » then X » y are two conjugate numbers. 


a RAR ^^ کر‎ 


So Se eee © 


[a] Complete : If the lower limit of a set is 4 and the upper limit is 8 


» then its centre = — 


[b] Complete the following table to obtain the arithmetic mean of the following 


frequency distribution : 


(ses | s- TTEA 35- | 45- | Total 
[Frequency] vi 10 12 13 8 50 
The centre of | Frequency 
Be iow «f» Xxf 
3- 10 7 10x7 =70 
im 20 10 20 x 10 = 
25- 
35- 
45- 
Total 50 | 0e 
LE(Xxf). 


The arithmetic mean 
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A d Algebra and 
Some Schools Examinations on oe 


[1] Cairo Governorate Bü 
ن س‎ E 


Answer the following questions : 


El-Waily Educational Admin. 
St. Joseph Maronite Language Schools 


Choose the correct answer : 


[1] Let A (3 » 5) and B (5 »— 1) » then the slope of AB =. 
(a) = (OE ()3 @-3 
(2) The solution set of the equation : X?-9 =O in Ris eee 
(a) @ (b {3 »- 3} (c) {3} (à) {-3} 
[2)4.274 = ` (to the nearest 0.1) 
(а) 4 (b) 4.2 (c) 4.3 (d) 4.27 
(4) The mode for the values : 3 55 33 54 93 is eeren 
(a) 4 (b) 3 (c) 5 (d) 18 
[5 If the point (К » 2) satisfies the equation : X + y — 6 = 0 , then k = e- 
(а) 4 (b)-4 (c)6 (d)-6 
(6] The lower limit of a set is 4 and the upper limit is 8 » then its centre is =+ 
(a) 2 (b) 4 (c) 6 (d)8 
El Complete : 
(1] The conjugate of the number TET ge 
[73:52] U ]t A e 
(3) The additive inverse of the number – 5 «5 desee 
(4]A sphere » its diameter length is 6 cm. » then its volume is =- cm? 
(8)[-1 55] -]- 1 5 5[ 8 esses 


[a] Prove that :{18 + [32 -342- i 8 EXT EI 
(bl ifx=5-Y2 > ys —3 
45-12 
> prove that : X and y are conjugate to each other » then find the value of : 


x+y (2)Xy 
@ [a] Represent graphically the linear relation : y 2 -X 


[b] Find the solution set of the inequality : 
—2«3X-7«10 in R , then represent the S.S. on the number line. 
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[a] Find the volume of a right circular cylinder of height 10 cm. and its base radius length 


is 7 cm. 


[b] Find the arithmetic mean of the following frequency distribution : 


[Sets o- | 10- | 20- | 30- | 40- | Total | 
| Frequency 4 5 6 3 2 20 | 


1 Maadi Zone 
B C Governorate B H. El-Maadi Official Lang. School 
ڪا‎ 8! 


Answer the following questions : 


E Choose the correct answer : 


(1) The solution set of the equation : X (X 2_ 1) =O in Rig vere 
(a) {0} (b) {1} (о {-1} ( (05-151) 
(2) If the arithmetic mean of the values : 18 »23 » 29 skis 18 »thenkz ere 
(a) 4 (b)7 (с) 2 (@ 9 
(3) If the lower limit of a set is 4 and the upper limit is 8 » then its centre is ~. 
(а) 2 (b) 4 (c) 6 (d) 8 
(4) If the radius length of a sphere is 6 cm. » then its volume is eese 
(a) 6 T cm? (b) 36 IT cm? (e) 72 3t cm? (d) 288 7t cm? 
(5) If the point (a » 1) satisfies the relation: X + y = 5 > then a = sree 
(a) 1 (b) -4 (с) 4 (d) 5 
(8) [3 ,5]- {3 15] = 
(а) 13 5] (5) [3 »5[ (09 (а) ]3 »5[ 
Complete each of the following : 
(1) 
(2) 
(3) If the mode of the values : 12 »7 » X +1 7 »12is 7 »then X= ve 
A [2,50 =. 
(5) The multiplicative inverse of ће number 10 = BAS ees 


[a] If X = ]- 1 »4] and Y = [3 » | » using the number line find each of the following : 
@)xXUY (2)X-Y (3xünv 
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[b] If X [3 + 1 and y - —— 
{з +1 

(1) Prove that : X and y are conjugate. 
(2) Find the value of : x in the simplest form. 


ü [a] A right circular cylinder of base radius length 4 cm. and its height is 9 cm. 
Find its volume in terms of Jt 


[b] Find the slope of AB where A (- 1 , 5) and B (2 » 6) 


[a] Graph the relation : y = 2 X 


[b] From the following frequency distribution : 


[sets | 10- | 20- | 30- | 4- | 50- | Total | 
| Frequency 7 10 8 6 9 40 | 


Find the mean. 


Р PAA 
J 


Answer the following questions : 


Hadayek El-Qobba Educational Zone 
Language School 


Choose the correct answer : 


[2 > 5] = {2} = sss... 

(a) [2 55] (b) ]2 5] (о) [2 ,5[ (à) ]2 »5[ 
(2) The multiplicative inverse of the number гу ds ee 

3 

(3 (b) 23 oi «e 
(3) If the volume of a cube is 27 cm? , then its edge length is ст. 

(a)3 (b) 9 (с) 343 (d) 54 
(4) The slope of the straight line parallel to X-axis is «<... 

(a) 1 (b) undefined. (c) zero (d)-1 
(8)If (2 , К) lies on the straight line y 23 X + 1 » then k = 

(2-1 (b) 5 (c) 6 (d) 7 
[6] The arithmetic mean of the values : 13 » 15 » 16 » 14 and 17 is ~ 

(a) 15 (b) 13 (c) 14 (d) 17 
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Complete the following : 

{а = 27 s then a = e 

(2) The additive inverse of the number |7 -13 is =+ 

[IfA = (5 »— 3) and B = (6 » 2) » then the slope of AB = ee M 

(4) If the circumference of a circle is 44 cm. » then its diameter length is === ст. 


2122 
(х= 2) 
(5) The S.S. of the equation : X? - 5 =0 in R is - 


3 
[a] Prove that пов +16 - 21 54=0 
[b] A right circular cylinder » if the radius length of its base is 6 cm. and its height is 10 cm. 
» find the lateral area and the volume of it (Л = 3.14) 


В ial x=15+13 > y=—2—> find the value of : (X + y? 


BB 
[b] Find the S.S. of the following inequality in IR and represent it on the number line : 
3X+7<10 


В [al ifX=]-~,3] , Y= [1 »5[ » find by using the number line : 
mxnv (2)xUY 


[b] Find the mode of the following frequency distribution : 
[ Sets a| 4- | 8- [12- | 16- | vetu | 
| Frequency 4 6 | 12 10 | 8 40 | 


а Gira Governorate JN 


Answer the following questions : 


North Giza Educational Di 
Orman Language Schoo! 


[1] Choose the correct answer : 


[1] The simplest form of (3-42) (3+12) js eme 
@{з ®1 (02 «3 


[8] The volume of a cube is 64 cm? , then its edge length is = cm. 
(a) 4 (b) 8 (c) 16 (d) 64 
[3] The mean of the values : 34 »23 525 »40 522 512 is ---------.---- 
(a) 22 (b) 23 (c) 24 (d) 26 
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(4) If the point (К » 1) satisfies the relation: X + y = 5 » then k = ees 
(a)1 (b -4 (c) 4 (d) 5 
ay- 
(a) 4 (b) 8 (c) 16 (d) 40 
[8] If the mode of the values: 4 »11 5852 Xis 4 , then X= orere 
(a2 (b) 4 (c) 6 (d) 8 


E Complete the following : 
The multiplicative inverse of the number 10 — З іб е 
B355]-pBss[o 

з The median of the numbers : 41 » 19 » 15 »30 , 20 is ~- 


BEV ламны 


If the slope of the straight line passing through (2 » К) » (3 »— 1) is2 


ә] [ю] [э] 


[a] Find in the simplest form :{1в +] 32- з{2- i 8 
[b] If X 245-2 ‚у= ET » prove that : X and y are two conjugate numbers. 
5-12 


В [a] Represent graphically the linear relation : y = 2 – X 


[b] Find the solution set of the inequality : 
—2<3X+7 <10 in R ; then represent the S.S. on the number line. 


[а] A right circular cylinder of base radius length 4 cm. and its height is 9 cm. 
Find its volume in terms of Jt 
[b] Find the arithmetic mean of the following frequency distribution : 
{Sets s- | 15- | 25- | 33- | 4s- | Total | 


| Frequency 7 10 12 13 8 50 | 


چ ے 
F N Abo El-Nomros Zone‏ 
Giza Governorate f athe artme‏ 


Answer the following questions : 


Choose the correct answer : 
[1) The solution set of the inequality : X + 2 < 0 in R is +e- 
(a) {-2} (b) [2 »[ (Ql«e-2] @9 


61 


Algebra and Statistics 


(8]4 € 
(a) J4 5 6f (6) ]0 »4] (©) {1 5} @ Jt »4[ 
(з) The slope of any straight line parallel to y-axis is === 
(а) 2 (b) zero (с) 1 (d) undefined. 
(4) A cube of volume 216 cm? has a total area equal to <... cm? 
(а) 6 (b) 36 (с) 144 (4) 216 
(5) The mode of the values : 2 »8 96 94 96 iS se 
(b) 4 (с)5 (4) 6 
(6) 
(b) 15 (c) 125 (9-5 


Complete the following : 
m]252]0 t-2 ,0}=- ET 


2) If (k » 2) satisfies the relation: X + 2 y = 5 »thenk=- 


(3) If the radius length of a sphere is 6 cm. » then its volume is 
AR = Q Eee 


JU cm: 


(8)1f the order of the median of some values is seven » then the number of these values 


[a] Find the solution set of the following equation in К: 2 X + 3) (5 X 2_10)=0 
[b] Find in the simplest form : 72 +2132 - 342 


[c] If A = ]- 2 » 1] and B = [0 » | , use the number line to find : 
(1)AUB ANB 


[a] Find the volume of the cuboid of dimensions 5 cm. »3 cm. »2 cm. 


[b] £X 245 +12 , y =5 -12 > then find in the simplest form the value of : OBS 


Xy-1 
[c] Find the slope of the straight line which passes through the points (2 » 5) and (3 ; 7) 


[a] Graph the linear relation : y - X = 2 


[b] Find the mean of the following frequency distribution : 


ШЕ? g- | 12- | 16- | 20- | 24- | Total | 
| Frequency 4 10 16 12 8 50 | 
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Eastern Educational Zone 
Taymour English School 


n Alexandria Governorate 
к= 


= 


Answer the following questions : 


Choose the correct answer : 

(so - 418-42 = внш 

(ay [30 o2 (02 (242 

(83[ »7]- {2,7} =: is. 

(a) [1 +6] ( 2 »7[ (c) (à) {0} 

The irrational number lying between 2 and 318 

(10 ШАЙ ү 25 (3 
3 


The multiplicative inverse of the number “ЕР ds 


TER (b) 63 (243 «2 


= 


5 


[>] 


(8]If the volume of a sphere is 562.5 Jt cm? , then its radius length is + cm. 
(a)3 (b) 5.5 (7.5 (d) 15 
[8)If A (- 1 »2) and B (3 » 2) » then the slope of AB = eree 


(a) zero ®-+ (02 (d)-2 


Complete the following : 
If the lower limit of a set is 8 and the upper limit is 14 » the its centre is ~ 


If (— 1 + 5) satisfies the relation: 3 X + k y 27 s then k = зз 
Ix - 5-2 s then X = 5A 


(52) + (5-42) =з 


The solution set of the equation 2 x- 1=3inRis- 


[e] (v) G) 


(4) 
(s) 


В [a] Find in R the S.S. of :—1<2X+1<5 
ET > y =1[7 -13 > then find the value of : (x — y? 
7-43 


В [a] Simplify : 128 +16 - 232 


[b] Draw the graph of the relation : X + y = 5 


[b] If xX = 


 [га}ҥх=[-2›,3] » Y=[1>5[>find: XNY (8XUY 
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Algebra and Statistics 


[b] Below is the frequency distribution of the weekly bonus of 100 workers in a factory : 


{Bonus 20- | 30- | 4o- | so- | 60- | 70- | Total | 
[No.ofworkers| 10 | x | 22 | 26 | 2 | 8 | 100 | 
(1) Calculate the value of k 

[г | Calculate the mean. 


5 Borj El-Arab Ed. Admin. 
17| Alexandria Governorate Mathematics Orientation 


Answer the following questions : 


Choose the correct answer : 


(1]{8— ГЕТЕ 
(a2 (56 os (d) 342 


[E] The 5.5. of the equation : X? - 9 = 0 in R is 

(a) @ ( {3} (©) {- 3} @ {3 »-3} 
(3) The arithmetic mean of the values : 7 95 9 3 is +--+ 

(a) 5 (b) 3 (c)7 (d) 15 
(4) The slope of any line parallel to X-axis is «== 

(a) 1 (b) 0 (c) -1 (d) undefined. 
(5) The additive inverse of the number 018 

(a)-1 (b) 5 (c) 0 (d) 1 
(8) The range of the values: 7 › 19 »5 »2 » 14 is 


(a) 17 (b) 5 (c) 7 (d) 49 


Complete : 

(3) 

(2) The volume of the sphere whose radius length is 3 cm. equals -++--++ TU cm? 
(8) The mode of the values : 3 5654 97 93 is seenen 
[а] 
© 


The slope of the straight line passing through the two points (3 »2) 9 (4 94) iS s+ 


The median of the values : 6 94 37 39 98 is --------------- 


[a] Find the S.S. of the equation : 2 x3-5=11inR 


plixe(7-43 » y=17+ 3 + find the value of : 277 


64 


Final Examinations 


[a]]fX = [-2,3] > ¥= [1 ,5] » find by using the number line : 


@xUy @xny 
[b] A right circular cylinder whose base radius length is 5 cm. and its height is 7 cm. 
ind i = 22 
Find its volume. (x == ) 


[a] Graph the straight line that represents the relation : X + y = 5 


[b] Find the arithmetic mean of the following distribution : 


The sets 1- 3- 3- 7- 9- Total | 
Frequency 4 6 8 7 5 30 | 


[| 
[8| EI-Kalyoubia Governorate d wamsupenison | 


Answer the following questions : 


Choose the correct answer : 


[1] The edge length of a cube vessel with capacity one litre is ===- 

(a) 10 cm? (b) 1 em. (c) 10 cm. (d) 1 dm? 
(8]-7 110 2:5] »- 

(a) [12] )]-7 5] © [1 »2[ (à)9 
[3] The volume of the sphere whose radius length is 6 cm. is «cscs... cm? 

(a) 67t (b) 367 (c) 72 X (d) 288 7t. 
(4) The median of the values : 7 98 »9 »6and 5 is vee 

(a) 5 (b) 7 (c) 6 (d) 9 
(8) Fifth of 520 =... 

(a) 5* (b) 510 (с) 5/9 (a) 5?! 
(6) If (2 k  k) satisfies 2 y + X= 16 5 then k = vee 

(а) 4 (b) 6 (c) 8 (d) 12 


Complete each of the following : 


3 
үх =8 > then X = eee 
The mode of the values : 7 +3 58 52532453 and 7 is eee- 


The slope of the straight line parallel to y-axis is «+--+ 


E 
(4] The number which has no multiplicative inverse is -++--++ 
(5] The degree of the expression : 3 ا‎ XY — 4 iS eee 
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Algebra and Statistics — 


[a] Find in R the SS. of : (X — 2) = 125 


[b] Find the volume of the right circular cylinder whose base circumference is 10 Л cm. 
and its height is 6 cm. 


[c] Find in R the S.S. of the inequality : 5 <3 X-1« 14 » then represent the solution set 
on the number line. 


ЕЗ [a] Simplify to the simplest form : [54 + 54/16 - 2:250 
[b] If X = ]- о »3] and Y = ]- 1 » 4[ » find : 
mxUY @x-y ар 
юх and y =16 —[3 » then find : (Ху) (x+ y) 


[a] Graph the relation : y = 2 X + 1 and find the slope using the graph. 


[b] Find the arithmetic mean of the following distribution : 


[resets | 5- | 15- | 25- | 35- | 45- | total | 
an 
[Remy] 4 | 5 | 6 | 3 | 2 | 2 | 
Minya Al-Qamh Educational Admi 
9 | El-Sharkia Governorate М; inya Al-Qamh ator Aan a 


Answer the following questions : 


Choose the correct answer from those given : 


eie --6 —— 
(a) 8 (b) 0 " (0-8 (à)4 

2 
I3 


@{2 (b) 242 (с) 316 (û) 342 


[ю) 


The multiplicative inverse of js ee 


[3) The solution set of the equation : X 244=O0in Ris eee 
(a) {- 32} (b) {2} (c) Ø (à {4} 

(4) The arithmetic mean of the values : 6 » 12 » 18 » 4dgeeee 
(а) 9 (b) 10 (c) 15 (d) 40 

(5) The volume of a cube is 64 cm? , then the perimeter of one face is === cm. 
(а)4 (b) 8 (c) 16 (d) 64 

(8) If the lower limit of a set is 10 and the upper limit is 20 » then its centre is «ss. 
(a) 5 (b) 10 (c) 15 (d) 20 


66 


Final Examinations 
Complete each of the following to be true : 
[1) The slope of the straight line passing through the points (1 » 2) and (3 95) is <s... 
[8]If the ordered pair (t 23 b satisfies the relation : X + y = 12 » then [ — 
[3] If the mode of the values : 5 +9 5 X 59 is 9 5 then X = eee 


(4) If three times of a number is 60 ; then i of this number is <... 


[a] Find in its simplest form : [18 + 50—28 
[b] ЕХ = ]- 55] » Y 2]1 ,7] » find using the number line : 
(xn [g)Y-x 


В [a] Find in R the S.S. of the inequality : -8«3 X+ 1 <4 
IXIA y= xy 
BR 


+ 
Xy 
[a] If (- 4 » a) satisfies the relation : y = X 2 » find the value of a 


» find the value of : 


[b] Find the arithmetic mean of the following distribution : 


[Sets s | 15- | 25- | 35- | 45- | total | 
| Frequency 4 5 6 3 2 20 | 


Shebein El-Koum Zone 
Math Supervision 


Т] El-Monofia Governorate ' 


Answer the following questions : 


Choose the correct answer : 


QoS A27 =... 


(a) 6 (6) -3 (c) zero (d) 9 
[2] The solution set of : - X «2 in R is +. 

(а) ee s-2[ ®]2›,=[ (e) 2 >o « [2 5 ef 
[3] The degree of the algebraic term : —3 X y? is + 

(2-3 (b) 3 (c) 4 (d) 2 
(4) If (- 3 , 2) satisfies the relation: ky 27 — X s then К=з 

(а) -3 (b) 2 (c) 7 (d) 5 
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Algebra and Statistics 


The number of ordered pairs satisfying the relation : 2 y 23 X + 4 js ereenn 
(a)2 (b) 3 (с)4 (d) infinite. 


If5X235 $4 Xyzlsthenyge 9 A 
@ ds (35 () 4. @7 


Complete : 
The upper limit of a set is 5 and the lower limit is 3 » then the centre is зз 


The slope of the straight line representing Y-AXIS is «e 
The mode of the values 3 56 91 33 99 is evene 


(4) 
а 
(3) 
(4) The perimeter of a square is 8 cm. » then the length of its side is «e cm. 


The sum of degrees of 5 pupils in history is 30 » then the mean is 7 


[o] 


[a] A right circular cylinder » the diameter length of its base is 6 cm. and its height is 9 cm. 
Find : 
(1) The volume in terms of 7t 2) The lateral area in terms of Jt 


[b] Find in R the solution set of : 5 «2 X4 3 «9 


В [alitxX=]-3>2[ › Y2]-1:3[ »usethe number line to find : 


13JxnY XUY (3)X-Y 
[b] Find in the simplest form : 412 + 2148 - 2.175, 

[a] Prove that the point C (1 »2) E AB where A (3 » 6) and B (4 »8) 
[b] The following table represents the marks of 20 pupils in science : 


[ Marks | 5- | 10- | 15- | 20- | 25- Total | 


| Frequency 3 4 t 4 2 20 | 


(1) Draw the descending cumulative frequency curve. 


(2) Find the median. 


Answer the following questions : 


E Complete each of the following : 


OB ,8]- [3 ,8[= <<... 
(2) The slope of the straight line passing through (2 »3) and (4 9 - 9) is == 
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5 


(4) 
a 


Final Examinations 


If the lower boundary of a set is 8 and the upper boundary is 12 » then its centre 


The square with side length {7 ст. sits area = «e cm? 


If the mode of the values:4 5 6» X + 3 is 5 , then X = ore 


Choose the correct answer from those given : 


m 


mm ЕКЕ Ж s 
[1] The multiplicative inverse of -c- ise 


@){з (342 GIG (d) az 


2) The ordered pair satisfying the relation : 2 X + y = 5 ig evere 


(а) (153) (b) (3 ›1) (c) (2 32) (d) (1 »3) 
(3) 164924 ass 

(a) 25 (b) 3 (с) 1 (d) 0 
[4] If the volume of a cube is 64 cm? ; then its lateral area is 

(а) 4 (b) 16 (c) 64 
[5] If three times a number is 18 5 then half this number is +- 

(a) 18 (b) 9 (c) 6 (4) 3 


[6] The intersection point of the ascending and descending cumulative curves determines 
the «mme on the sets axis. 

(a) order of the median (b) median 

(c) mean (d) mode 


[a] Find the S.S. of the inequality : 3 X + 8 < 14 in R » then represent the interval of 


solution on the number line. 


[b] Find three ordered pairs satisfying the relation : y = 3 — 2 X »then represent graphically. 


Barx- .y- 5-2 


15-2 


ч x 
Prove that : X and y are two conjugate numbers. (2) Find the value of : E 


[b] A right circular cylinder » its volume is 250 7t cm? sits height is 10 cm. Find : 
[1] The length of its base radius. (2) Its lateral area in terms of JU 


[a] Simplify to the simplest form : | 1254 281-20 24 


[b] Find the arithmetic mean of the following distribution : 


[вез 2- | 4- | 6- | 8- | 10- [та | 


| Frequency 2 1 3 3 1 10 | 
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Algebra and Statistics 


12 tms Govemorate È 


Answer the following questions : 


Directorate of Education 
Math's Supervision 


E Choose the correct answer : 


(1) The slope of y-axis is -- 

(a) 0 (b) undefined. (c)-1 (d)1 
(2) If X is the additive inverse of y »then X + y = vee 

(a)-1 (1 (c)2 (d)0 
(3) The mode of : 6 93 38 16 94 96 99 is ee 

(а) 6 (b) 3 (c) 8 (d)9 
[BO sen {o} 

(a)= wg ()C (e 
5) The mean of : 24 5 10 5 16 520 »30 is vr 

(a) 16 (b) 10 (c) 20 (d) 25 
[6)1 (3 , k) satisfies the relation: y 22 X + 1 »thenk = eenen. 

(27 (b) 6 (c) 24 (d) 9 

Я Complete : 

(4) The median of : 20 57 8516 59 is ------------- 
(8t x234'5 > y=3-5 then x-y = bc 
(3) The lower limit of a set is 10 and its upper limit is 14 » then the centre of this set ds 


(4) The edge length of a cube is 5 cm. » then its volume is «<... cm: 


(5) The age of Ali now is X years and the age of his friend now is y years » then the sum of 
their ages after 5 years is X + y + esses: years. 


[a] Graph the relation : X = – 3 
Ib] IfA (3 5) > B (5512) » find : The slope of AB 


[c] Simplify :4/27 + 2412 -213 


В [a] The volume of a sphere is 38808 cm? Find its diameter length. (7 = 22 
E 7 


[b]I£ X 2[2;s[ > Ү=[—3 ›5[ » using the number line find : 
(XUY @xny (3X-Y 
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[a] Find in R the S.S. and represent it on the number line: 8 «3 X— 1 < 14 
[b] From the following table : 


[sets | 4- | s- | 12- | 16- | 20- [ Tota | 
| Frequency 4 7 6 5 8 30 | 


Find the mean. 


3| EI-Beheira Governorate 


Answer the following questions : 


Maths Supervision 
/ Official Language Schools 


Choose the correct answer : 


= 


(T) The multiplicative inverse of [3 is = 


CIE 0-3 ТЕН @ 2 


[2] The S.S. of the equation : X + 9 = 0 in Ris eee 
(a) @ (b) {3 »-3} (c) {3} 
[3] If (k » 3) satisfies the relation : y 22 X+ 5 » then k =- 
(a) 1 (-1 (с) 2 
[4) The volume of a cube is 27 cm? , then its lateral area is =e cm? 
(a) 12 (b) 54 (c) 36 (d) 27 
If2X +1 =7 sthen3 X= m 
(a) 6 (b) 9 (c) 12 (d) - 12 
(8) The mean of the values : 3 92 54 57 is cree 


(a) 2 (b) 3 (c)7 (d) 4 


Complete : 


1 

(2) If the mode of the values : 6 9 »X—2 » 10 is 6 » then X = vere 
(3) [2 57]- {7} "үл 

[4) The slope of the straight line parallel to X-axis is sss. 

[5] The median of :24 ‚20 911 536540 is ee 


3 1 Х+у 
B = 2 = find the value of : —— 
E [a] If X=) 3+ > y= meen e value 0 Xy 


[b] If the slope of the straight line passing through the two points A (4 » К) »B (3 »2) is 5 
» find the value of k 
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Algebra and Statistics 


Ø [a] Find in R the S.S. of the inequality : 
—1 <2 X +3 < 5 and represent the S.S. on the number line. 


[b] Simplify :50 + 24/18 -132 - 2p 


[a] If the volume of a sphere is E Tt cm? » find the length of its diameter. 


[b] Find the mean of the following frequency distribution : 


{Sets 5— | 15— | 25- | 35- | 45- | Total | 
| Frequency | 4 5 6 3 EN 


Answer the following questions : 


Complete : 
12 


The multiplicative inverse of "БТ dise 


Menia Directorate of Education 
Matay G.L.S. 


EI-Menia Governorate 


The S.S. of the equation : X? + 9 = 0 in R is eee 


(7«2)(-2)- — 


Let A (-3 » 1) and B (2 » — 5) » then the slope OF AB eun 
]3,6[\){4,5,6}=- 


fe] [>] (e) (9) [э) 


я Choose the correct answer : 


5 


The volume of a cube is 125 cm? ; then its lateral area is зз cm: 
(a) 5 (b) 10 (c) 100 (d) 125 

{ EBS а. 
(a) 2 (42 (242 (à) 3*2 


[ю) 


(3) If (- 2 » 1) satisfies 2 X + k y = 1 sthenk = eere 
(а) 2 (3 (c) 4 (d) 5 
(aj1t46 &]x » x e 1[ > then x=- 
(а) 1 (6) 2 (с) 3 (d) 4 
{5) If the mode of the values : 11 57 9 Х+2 ,5 is 7 s then X = eree 
(а) 3 (b) 5 (с)7 (4) 9 
(6) If the lower limit of a set is 40 and the upper limit is 80 » then its centre is --------------- 


(a) 20 (b) 40 (c) 60 (d) 80 
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[a] Find in the simplest form : 1/48 — 21/12 + 2n 
[b] A sphere » its volume is 36 7t cm? Find the length of its diameter. 
[c If a- 5-2 » b=15 +12 > find the value of : (a + b)? 


В [a] fA=]-2,3] , B= [1,5] > find in the form of an interval › using the number line : 
(ANB (2)AUB 
[b] Prove that :2 lies between 1.4 and 1.5 


[a] Find the S.S. of each of the following in Q : 


(1)8x3-2027 (2)-2<3X+7<10 

[b] Find the arithmetic mean of the following frequency distribution : 
{ theses | o- | 4- | 8- | 12- | 16- | Total | 
| Frequency 2 10 8 30 | 


I Qena Governorate 


Answer the following questions : 


Choose the correct answer : 


(1) The slope of any line parallel to X-axis is === 
(a) 1 (b) undefined. (c) -1 (d) zero 

(2) 1,3] {1,3} = eee 
(а) J1 231 «Br »3L ()]-1:-3[ @H1,3f 

(3) The irrational number lying between 2 апа 1186 
(a) -3 (b) 1 (o3 (Y5 

[4] The volume of a cuboid whose dimensions are [2 cm. „үз. ст. and'6 ст. js «eem 
(а) 6 cm? (b) 36 cm. (c) 616 cm. (d) 1812 cm. 

(5) If the lower limit of a set is 6 and the upper limit is 10 » then its centre is === 
(а) 4 (b) 6 (c) 10 (9) 8 

(5) (21 2 Y PS 
(а) 4 (b) 8 (с) 16 (d) 40 
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Algebra and Statistics -- 
Complete the following : 


A25 = 


(2) If (- 1 » 4) satisfies the relation : X + y =k »then k 


(8) The edge length of a cube is 3 cm. » then the area of any one of its faces is cm? 
[4][2,7[0{2,7}= 
[5)Тһе conjugate of 5 «42 iS 


[a] Find in the simplest form afis +50 - 54 


4 
bj If X= 
PES ae 


» then find the value of : (X + у)? 


and y =3 -15 » prove that : X and y are conjugate numbers 


[a] Find the S.S. of the inequality : 
-2<3Х+7 < 10 in R , then represent it on the number line. 


[b] If X = [- 1 »4] and Y = [2 7] » then find each of : 
@xUY (2xnv 


[a] If (3 m » 2 m) satisfies the relation : y = 2 X — 8 » find the value of m 


[b] The following table shows the frequency distribution of marks of 40 pupils in an 
exam : 


Г Setsofmarks | 30- | 4- | so- | 60- | 70- | so- | Total | 
Umm; э | 4 | 2 | 8 | 7 [| 6 | 4 } 


Find the mean mark. 
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| Second КЄ 


Jb, ШШ 
| prm 

ГҮ чаши 
€ o. 


p Accumulative test e on lesson 1 — unit 4 


[1| Choose the correct answer from the given ones : 


[1] The number of medians of the triangle is ............... 
(а) 1 (b)2 (c)3 (d)4 
[2] The point of concurrence of the medians of the triangle divides each median in the ratio 
нун from the vertex. 
(22:1 (1:2 (c)3:1 (d)3:2 
(3) If M is the point of intersection of the medians of A ABC › AD is a median 
s then AD =. 
(a)2 AM (b) $ MD (с) АМ (d)4 MD 
[а] AD is a median in A ABC › М is the point of intersection of the medians 
„АМ = 12cm. » then AD = vee cm. 
(a) 8 (b) 4 (c) 18 (d)9 
[5] The point of intersection of medians of the triangle divides each of them in the ratio 
4: : from the base. 
(а)2 (b)8 (c)1 (d)4 
[8)In A XYZ » XD is a median › M is the point of intersection of the medians 
s then XM ............... MD 
(a)> (b) < (с) = (s 
(7]In the opposite figure : A 
BM = бст. » then МЕ = Е р 
(а) 3 (b) 6 
(c)7 (d)9 é B 
[8]In A ABC » АР is a median 5 M is the point of intersection of its medians 
ə» then (АМ)? льн (AD? 
@)2 ъз © @ } 
[a] In the opposite figure : ^ 
ABC is a triangle in which D ; E are the midpoints of АВ,ВС 
respectively » AE П CD = (M) » if AM = 4 cm. ; CD =9 ст. 
Find : The length of each of AE , MC é Е В 
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Geometry 
[b] In the opposite figure : 
E is the midpoint of AB 
> Fis the midpoint of BC ,АС = 12cm. 
Find with proof : The length of AD 


In the opposite figure : 
M is the point of intersection of the medians of A ABC me 
„ BM = 6 em. » BC = 14 cm. » DC = 15 cm. Pre 
Find : The perimeter of A MDE LPS 
с 14cm. B 
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Accumulative test | 2 | till lesson 2 — unit 4 


Ell Choose the correct answer from the given ones : 


[1) The length of the side opposite to the angle of measure 30° 


in the right-angled triangle = <... the length of the hypotenuse. 
(а) + (b) + © w4 
[2] If ABC is a right-angled triangle at B » AB = 6 cm. » BC = 8 cm. » then the length of 
the median drawn from B equals чч cm. 
(a) 10 (b) 5 (c) 3 (d) 4 


(3) In the opposite figure : 
ABC is a right-angled triangle at B 


D is the midpoint of AC » m (Z ACB) = 30° 


s AB = 5 ст. s then BD = +--+ “em. 
(a) 5 (b) 10 (c) 2.5 (d) 15 

[а | The point of intersection of medians of the triangle divides each median in the ratio 
— from the base. 


(3)2:1 (b) 3:6 (c) 3:2 dyt: 3 


(a) m (Z ABC) = 90° (b) m (4 BAC) = 90° 
(c) m (4 ABC) = 30° (d) m (4 ACB) = 90° 
[6] If M is the point of intersection of the medians of A ABC ; D is the midpoint of BC , 
then MD: AD = vere 
(a) 1:2 (b) 2:3 (61:3 (9) 3:2 
(7) If M is the point of intersection of the medians of A ABC » AD is a median 
of length 9 cm. » then AM = veeres ст. 
(а) 6 (b) 3 (c) 4 (d) 2 


[в] A rectangle » its diagonals intersect at M ; the length of its diagonal is 6 cm. » then the 
length of the median AM is «+--+» 


(a) 1 em. (b) 2 cm. (c) 3 cm. (d) 4 em. 
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Geometry 
[а] In the opposite figure : 
m(Z ABC) = 90° » X is the midpoint of AB 
» Y is the midpoint of BC 
>D is the midpoint of XY »AC = 20 cm. 
Find : The length of BD 


[b] In the opposite figure : 
ABC is a right-angled triangle at B 
‚т (Z ACB) = 60° 
» E is the midpoint of AC » DE = BC 
Prove that : m (Z ADC) = 90° 


In the opposite figure : ^ 
ABC is a right-angled triangle at B 
»m ( C) = 30° › D is the midpoint of BC E wr 
„ E is the midpoint AC » AD N BE = {м} at, s 
sif AB = 12 ст. »AD = 15 ст. 
Find with proof : 

(1) The length of AE 

(8) The length of ME 

(3) The perimeter of A AME 


12cm. 


O 
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E Choose the correct answer from the given ones : 


[1] The measure of the exterior angle of the equilateral triangle equals -+--+ 
(a) 60° (b) 90° (c) 120° (d) 180° 


[2] The two base angles of the isosceles triangle аге =+ 


(a) complementary. (b) congruent. 
(c) supplementary. (d) different. 
(3) In the opposite figure : x 
ABC is an equilateral triangle 
» DE // CA ;then m (Z D) =: 
(a) 100° (b) 60° o Bac 09 
(c) 120° (d) 150* 
(4) The point of intersection of the medians of the triangle divides each median in 
the ratio vrs from the base. 
(a) 1:2 (b) 2:1 (с) 3:1 (d) 1:3 
(5) ABC is a right-angled triangle at B » AC = 20 cm. » D is the midpoint of AC 
s then BD =. ст. 
(а) 10 (b) 8 (c) 6 (d) 5 
[6] XYZ is an isosceles triangle in which m (4 Y) = 100° » then m (4 Z) = eesse 
(a) 100° (b) 80° (c) 60° (d) 40° 
(7) If A XYZ is right-angled at Y »m(Z Х) = 60° » XZ=10cm. 
s then XY = е cm. 
(a) 10 (b) 6 (c) 8 (d) 5 
(8]In AABC »if AB = AC › m(ZA)z2m(Z B) » then m (4 C) = eee 
(a) 30° (b) 45* (c) 60° (d) 90° 
[a] In the opposite figure : A 


BE , CD аге two medians in A ABC intersect at point M 
s the perimeter of A MDE = 12 cm. 
Find : The perimeter of A MBC € 
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Geometry — 


[b] In the opposite figure : A 
AD =AC ,B ECD 
əm (Z B) = 40° 
‚т (4 BAD) = 30° 
Prove that : АВ = СВ 


a 
о 
© 


[а] In the opposite figure : pg x 
XYZ is a right-angled quidc atY e 
»Lis the midpoint of XZ » m (Z Z) = 30° Г w 
XZ = 12cm. A 
Find : The perimeter of A XLY 


[b] In the opposite figure : 


F4 
E 
B EAC > A ABD is equilateral 
„ EB = EC »m (4 E) = 80° 


Find : m (Z DBE) С В 


> 
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oa Accumulative test n till lesson 4 — unit 4 


Choose the correct answer from the given ones : 


[a] In the opposite figure : 


1 |If the measures of two angles in a triangle are 42° ; 69° ; then the triangle is ............... 


m 


(a) isosceles. (b) scalene. (c) equilateral. (d) otherwise. 
[2 If the length of the median drawn from the vertex of the right angle in the right-angled 
triangle equals ............... the hypotenuse. 
(a) half (b) double (c) quarter (d) third 
[3] A right-angled triangle › the measure of one of its angles is 45° 5 then it is ............... 
(a) isosceles triangle. (b) scalene triangle. 
(c) equilateral triangle. (d) otherwise. 


[4) In the opposite figure : 
ABC is a triangle in which 
m (Z B) =m (Z C) s then X = vee 


2 4 
(a) $ (b) 5 
(с) 2 (d) 4 С (9-em B 
[8] If ABC is a triangle » AB = BC , then Z C is -------------. 


(a) acute. (b) right. (c) obtuse. (d) straight. 


A 


AB = AC »m (Z ABD) = 120° " 
120 


Prove that : A ABC is equilateral. é P 
[b] In the opposite figure : D A 

ABCD is a parallelogram its diagonals 

intersect at M » if N C BM 

where BN 22 NM ; CN N AB - {E} С ЕК В 

Prove that : ЕМ = i BC 


Geometry 


[a] In the opposite figure : 
ABC is a triangle 
»AD = BD =CD 
Find : m (Z BAC) 
[b] In the opposite figure : 
DEBA ,AB=AC 
» AE // BC 


Prove that : AE bisects / DAC 


In the opposite figure : 
XZ = XY »m(Z MLZ) = 55° 
»m(Z X) = 70° 
Prove that : ML = MZ 
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ir Accumulative test n till lesson 5 — unit 4 


Él] Choose the correct answer from the given ones : 


= 


L3] 


5 


Е 


Ы 


[e] 


(1) The median of the isosceles triangle from the vertex angle bisects it and ............... to 


the base. 
(a) axis of symmetry (b) parallel (c) congruent (d) perpendicular 
An isosceles triangle » the measure of one of its angles is 60? » then the number of its 


axes of symmetry is ............... 


(a)4 (b) 3 (c) 2 (d) 1 
The length of the hypotenuse in the right-angled triangle equals ............... the length of 
the side opposite to the angle of the measure 30° 

(а) + ®+ (2 (@3 
The number of medians of the isosceles triangle is ............... 

(a) zero (b) 1 (c)2 (d) 3 

If ABC is a triangle , AB = АС > m(Z B) = 50° , then m (ZA) = eee 
(a) 80° (b) 110° (c) 40° (d) 50° 
The triangle which has no axes of symmetry is ............... 

(a) the isosceles triangle. (b) the scalene triangle. 

(c) the equilateral triangle. (d) the right-angled triangle. 


If AB is the axis of symmetry of FD ; then АР. БЕ 
(4) zero 01 ©} @2 


ABC is an equilateral triangle » X is the point of intersection of its axes of symmetry » 
AX cuts BC at D » if DX = 5cm. » then AX = sss. 


(a) 10 cm. (b) 15 cm. (c) 2.5 cm. (d) 7.5 cm. 
[a] In the opposite figure : D A 
AF » DF are two medians 
Prove that : AF = FD 
c F B 
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Geometry 


[b] In the opposite figure : 
AB = AC › BD bisects Z ABC 
» CD bisects Z ACB 
» E is the midpoint of BC 
Prove that : DE 1 ВС 


[a] In the opposite figure : 


ABC is a triangle in which AB = AC = 10 cm. 


»BE=EC » BC= 16 cm. 
» AE BC = {р} 
Find : The length of AD 
[b] In the opposite figure : 
BD = EC »m(ZB)=m(ZC) 
Prove that : m (Z ADE) 2 m (Z AED) 
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p Accumulative test till lesson 1 — unit 5 


Choose the correct answer from the given ones : 


(If X-z» y -z »then X y 
(а) = (Ы) > (с) < (9) = 
(8]1f C € the axis of symmetry of AB » then AC - BC =з 
(a) zero (b) 1 (c) 3 (d) 2 
(3) If the measure of the vertex angle of an isosceles triangle is 80° » then the measure of 
one of its base angles is ............... 
(a) 45° (b) 40* (c) 50* (d) 100° 
(4) If A ABC is right-angled at B » AB = i AC »then m (4 A) = vrei 
(a) 45° (b) 30° (c) 90* (d) 60° 
(5) In the opposite figure : 
CCAB.DCAB t i 
‚т (Z ACE) < m (4 BDF) 
B D С А 
s then m (4 ECD) reres m (4 FDC) 
(a)> (b) < 
(c)= (9) = 


[a] In the opposite figure : 
ABC is a triangle » 
m(ZB)2m(Z С) 
Find : The perimeter of A ABC 


C (9-Х) ст. B 


[b] In the opposite figure : A 
m (Z ABC) > m (Z АСВ) 
»BD=CD 
Prove that : т (Z ABD) > m (Z ACD) 
87 


Geometry 


[a] In the opposite figure : 
АВ = ВС=АС = Ср 
‚ш (Z BCD) = 90° 
Find : m (4 ABD) 


[b] In the opposite figure : 
ABC is a triangle » D » E are the midpoint of AB » AC respectively 
; CD BE = {M} ; if CD = 15 ст. 
„ЕМ = 4cm. , DE = 6 cm. 
Find : The perimeter of A MBC 


[a] In the opposite figure : A 
ABC is a triangle » AB = AC » AD L BC 
»m (4 BAD) = 25° , BC = 4 cm. 
Find : 
m (Z DAC) ea 
The length of DC 


GJ 


[b] In the opposite figure : 
Х2> ХҮ м 
əm (4 ХІМ) = m (4 XML) 
Prove that : ZM > YL 
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7 Accumulative test 


ЕА till lesson 2 — unit 5 


E Choose the correct answer from the given ones : 


(1]In A ABC 5 if AB > AC > then m (4 С).............. m (Z B) 
(а) < (6) > (с) = (9 < 
[In A XYZ , XY is the shortest side › then the angle of the smallest measure is ............... 
(a) Х (b Y (c)Z (d) otherwise. 
(3]If M is the point of intersection of medians of A ABC › AD is a median 
s then AD : MD = eere 
(a)2:3 (b)3:2 (6351 (d)1:3 
[4] A triangle has 3 axes of symmetry » then the measure of the exterior angle at one of its 
vertices equals ............... 
(a) 90* (b) 80° (c) 120° (d) 60° 
(5]In A ABC ,АВ 27 cm. » BC = 5 ст. AC = 6 cm. » then m (2 В} asus m(ZC) 
(a)> (b) < (с) = (@ = 
[а] In the opposite figure : A 
ABC is a triangle in which AB » AC Y x 
XY // BC 
Prove that : m (Z AYX) » m (Z AXY) А 2 
[b] In the opposite figure : ^ 
АВ = AC 
»BD=7cm. с B 
DC =3 cm. $ xw 
Prove that : m (Z ACD) » m (Z ABD) Š 


[a] In the opposite figure : 
XYZ is a triangle in which 
m(Z ¥) = 506 sNEYZ 
əm (4 XZN) = 115? 


Prove that : A XYZ is isosceles 
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Geometry 
[b] In the opposite figure : J 
If the perimeter of A LMD > the perimeter of A LDN 
> D is the midpoint of MN 
Prove that : m (4 № > т (4 M) 


Я [a] In the opposite figure : E 
m (Z Y) = 90° »m(Z XZY) = 30° AW 


„XY = EF = 5 cm. ; Fis the midpoint of XZ x 
Z 


Prove that : m (Z XEZ) = 90° 


[b] In the opposite figure : 
From the data on the figure. 
Prove that : m (Z ABC) » m (Z ADC) 
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БЕ, 
Д Accumulative test n till lesson 3 — unit 5 


E Choose the correct answer from the given ones : 


[In A ABC » if m (4 B) > m (4 C) » then ... 


(a) AB» AC (b) BC > AC (c) AC > AB (d) AB > BC 
[2]In A XYZ »m (Z Y) = 130° » then the longest side is ............... 

(a) XZ (b) XY (c) YZ (d) its median. 
(3|INnAXYZ»m(ZZ)=70° » m(ZY)z 60? »then Ү2............... XZ 

(а) < (b)> (c)= (d) twice 


4)In A ABC ; if AB > AC » then m (Z B) 


(a)> (b)« (c)= (d)= 
5) If the measures of two angles іп a triangle are 48° » 84° , then its type iS ............... 

(a) isosceles. (b) equilateral. (c) scalene. (d) right-angled. 
(6]If A lies on the axis of symmetry of BC > then АВ............. AC 

(a)= (b) // (c). (d= 


7]If ABC is an obtuse-angled triangle at C » then BC... 
(a)> (b) < (c)= (d= 

[8] The longest side in A XYZ where m (4 Y) = m (4 X) + m (4 Z) iS s 

(a) XY (b) XZ (c) YZ (d) otherwise. 


[al InAABC »m(ZA)=(5X+2)? » m(ZB)=(6X-10)° › т (Z C) =(X + 20? 


Order the lengths of the sides of the triangle ascendingly 


A 
[b] In the opposite figure : 
X » Y are the midpoints Y X 
of AB, AC respectively 
© B 


XM» ҮМ 
Prove that : m (Z MBC) » m (Z MCB) 


91 


Geometry = 


[a] In the opposite figure : 
AD // BC » m (4 EAD) = 60° 
„ m (Z BAD) = 40° 
Prove that : AB > AC 


[b] In the opposite figure : 
АВ =АС,рЄВС 
Prove that : AB > AD 
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7 
P # Accumulative test D till lesson 4 — unit 5 


Choose the correct answer from the given ones : 


(1] The sum of the lengths of any two sides in a triangle is ............... the length of the third side. 
(a) greater than (b) equal to (c) smaller than (d) twice 
[2] Which of the following numbers can be the lengths of sides of a triangle ? 
(355352 (b 653,2 (c) 6,3,3 (d) 35353 
(3) If z »12 »2 z are the lengths of sides of a triangle » then the greatest value 
Жз л» 
(a) 12 (b) 11 (с) 4 (d) 3 
(4) The measure of the exterior angle of the equilateral triangle equals ............... 
(a) 60° (b) 80° (c) 120° (d) 180° 
(5) If ABC is a right-angled triangle at B » then ............... 
(a) AC < AB (b) AC « BC (c) AB «AC (d) BC» AB 
[E] ABC is a right-angled triangle at B » if AC = 20 cm. » then the length of the median 
drawn from B equals ............... cm. 
(a) 10 (b) 8 (c) 6 (d) 5 
(7) A triangle has one axis of symmetry and the lengths of two sides in it are 3 cm. » 8 cm. 
» then its perimeter = «e cm. 
(a) 14 (b) 19 (c) 11 (d) 24 
[B] In A XYZ » XY 28cm. » YZ=5cm. » then its perimeter E ~- 
(a) ]3 » 13[ (b) [16 » 26] (c) ]16 » 26[ (à) {16,26} 


[a] In A ABC »m(ZA)=50° » m (4 B)=70° 
Order the lengths of the sides of the triangle descendingly. 
[b] In the opposite figure : 
ABC is a triangle. 


Prove that : AB < 4 the perimeter of A ABC 


In the opposite figure : А 
LYZ is an equilateral triangle 
»XY = XZ +m (ZX) = 40° 
Find : m (Z XZL) 


a 
w 


N 
< 


Multiple choice questions 


[1| The number of medians of the right-angled triangle equals ............... 
(a) one. (b) two. (c) three. (d) four. 


The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals ............... the length of the hypotenuse. 


(a) + (4 © @2 

The length of the median drawn from the vertex of the right angle in the right-angled 
triangle equals ............... the length of the hypotenuse. 
(a) third (b) quarter (c) half (d) double 


В The measure of the exterior angle of the equilateral triangle equals ............... 
(a) 60 (b) 90 (c) 120 (d) 180 


If the measure of the vertex angle of an isosceles triangle is 50° » then the measure of one 
of its base angles is +--+ 
(a) 65 (b) 45 (c) 55 (d) 70 


В If the measure of one of the base angles of an isosceles triangle is 40° » then the measure 
of its vertex angle equals ............... 
(a) 40 (b) 50 (c) 80 (d) 100 


An isosceles triangle » the measure of one of its angles is 60° , then the number of its axes 
of symmetry is ............... 
(a) 1 (b) zero. (c) 3 (92 


[5 | If the measures of two angles of a triangle are 42° , 69° ; then its type 1$............... 
(a) scalene. (b) isosceles. (c) equilateral. (d) right-angled. 


О The point of concurrence of the medians of the triangle divides each of them in the 
TAHO.OR Sargeras from the base. 
(32:1 (b) 1:2 (с)1:3 (4)3:1 


The point of concurrence of the medians of the triangle divides each median in the ratio 
ES $ ege from the vertex. 
(a) 2.5 (b) 5 (c) 6 (d) 10 
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Geometry 


If M is the point of intersection of the medians of A ABC › AD is a median 


s then AD =... AM 

n 9$ © 4 @ 3 
In A ABC , AD is a median › M is ће point of intersection of its medians. 

If AD 29 cm. » then AM = ereen cm. 
m 96 ()9 (d) 12 


The triangle in which the measures of two angles are 48? › 84? » then the number of its 
axes of symmetry is ............... 


(а) 1 (b) 2 (с) 3 (d) zero. 

a If X lies on the axis of symmetry of AB 5 then XA «come XB 
(a) // (b) L (c)= (9 = 

А XYZ is an isosceles triangle in which m (Z X) = 100° » then m (4 Y) = зеет 2 
(a) 100 (b) 80 (c) 60 (d) 40 

А ABC is right-angled at B » AC = 12cm. » m (4 A) = 60° » then AB = cm. 
(a) 12 (b) 6 (c)4 (d) 3 


A right-angled isosceles triangle » then the measure of one of its base angles is ............... 
(a) 30 (b) 45 (c) 60 (d) 90 


In the opposite figure : 


Х+у= 6999 es 
(a) 100° (b) 140° P ilie" 
(c) 180° (d) 280° ^ * 


Complete questions 


The medians of a triangle intersect at ............... 


The base angles of the isosceles triangle are ............... 


The bisector of the vertex angle of an isosceles triangle is ............... to the base and ............... 


The median drawn from the vertex angle of an isosceles triangle is ............... adi sss. 


The straight line drawn passing through the vertex angle of an isosceles triangle 
perpendicular to the base bisects each of ............... and ancien 
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Important Questions 


The straight line perpendicular to a line segment at its midpoint is ............... 


The isosceles triangle in which the measure of one of its angles equals 60° is ............... 


В If the measure of one angle in a right-angled triangle is 45° » then the triangle is .............. 


Ell If C € the axis of symmetry of AB » then AC - BC =з 


If the length of the median drawn from a vertex of a triangle equals half the length of the 
opposite side to this vertex » then the angle at this vertex is ............... 


Ul] in AABC : AB - AC » m(ZA)z3m(Z В) s then m (4 С) = erre s 


In the opposite figure : " 
HCL BY) лнн ° А 4 


c B 
Essay questions 
E In the opposite figure : 
m (Z ABC) = 90° A 
əm (4 C) = 30° ,AD=DC Р р 
rs Ь ON 
Calculate : The length of each of CA and BD B c 


In the opposite figure : 
M is the intersection point of 
the medians of the triangle ABC 
„ BM 26cm. ; BC = 14 cm. , DC = 15 ст. 
Find : The perimeter of A MDE 


In the opposite figure : 
F and N are the midpoints of AB and AC respectively 
АВ = бст. » AC = 10 cm. 
»>BM=4cm ,CF = 9cm. 
Find : The perimeter of the figure AFMN 
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Geometry 


ü In the opposite figure : 
AB =АС 
əm (Z А) = 50° 
»BD=BE=DE 
Find : m (4 DBC) 


[>> 


[o 


In the opposite figure : 
AD // CB »m (4 DAB) = 30° 
;BA-BC 
Find : The measures of the angles of A ABC 


В In the opposite figure : 
AB - AC 
» AE // BC 
Prove that : AE bisects Z DAC 


In the opposite figure : 
AB = DE > E is the midpoint of AC 
»m (4 В) = 90° 
‚т (4 АСВ) = 30° 
Prove that : m (Z ADC) = 90° 


[e] B 
В In the opposite figure : 
m (Z ABC) = 90° , X is the midpoint of AB ^ 
» Y is the midpoint of BC E x 
> D is the midpoint of XY AC = 20 cm. ag 
Find : The length of BD Y B 


E] In the opposite figure : 
AB = 16cm. » AC = 18 cm. 
» BC = 20 cm. 


; F and E are the midpoints of AB and CA respectively 


, AD LCB 
Find : The perimeter of A DEF 
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0 In the opposite figure : 
XYZ is a triangle » YL bisects Z XYZ 
and intersects XZ at L 
» LM // YZ and intersects XY at M 


Prove that : A LMY is an isosceles triangle. 


Important Questions 


In the opposite figure : 
XM = YM 
»XY// ZL 
Prove that : 


A MLZ is an isosceles triangle. 


In the opposite figure : 
m (Z B)=90° » m (Z ACB) = 30° 
» X and Y are the midpoints 
of AD and CD respectively. 
Prove that : AB = XY 


In the opposite figure : 
AB = АС 
‚т (4 BAD) = т (4 CAE) 
Prove that : Ар = AE 


] In the opposite figure : 
Вр = СЕ »m(ZD)=m(Z E) = 90° 
эт (4 ABD) = т (4 ACE) 
Prove that : m (4 ABC) = m (4 ACB) 


In the opposite figure : 
AB = АС › AD bisects Z BAC 
»>BC=8 ст. 
»m(Z В) = 65° 
Prove that : AD L BC 
and find : The length of DC »m (Z DAC) 


Geometry 


In the opposite figure : 


A 
DE// BC 
E 
‚АР = AE 
Prove that : A ABC is an isosceles triangle. E 3 
In the opposite figure : 
A 


AB = АС › AE bisects Z BAC 
„ AE \ BC = {Е},рЄАЕ 
Prove that : (3) BE = 4 BC 
(2)BD = CD 


In the opposite figure : 
m(ZB)2m(ZC) 


Find : (4) The value of X 


2 The perimeter of A ABC 


C (Q-Xxm В 


In the opposite figure : 
AB = (2 X- 1) cm. » AC = (X +3) ст. 
ВС = (9 - X) ст. 
m(ZB)2m(Z С) 
Find : The perimeter of A ABC 


A 


B (9-X)em. C 


In the opposite figure : 
Prove that : 


А ABC is an isosceles triangle. 


100 


GX- 10) 


о 
(х+40). 


В А 


In the opposite figure : 
m (Z ABC) 2 m (Z BDE) = 90° 
> D is ће midpoint of AC 
»m (Z BED) = 30° 
Prove that : AC = BE 


Important Questions ` 


In the opposite figure : 
m (4 ACD) = m (4 BCD) 
"АС = ВС 
ОВ =DE 
Prove that : т (4 E) = m (4 EAD) 


In the opposite figure : 
ABCD is a square 
»m(Z ВАБ) = 30° 
„ DF LAE ;AF 2 4 cm. 


Calculate : The area of the square. 


In the opposite figure : 
ABC is a triangle 
>D is the midpoint of BC 
»M EAD where AM = 2 MD 
5 CM AB = {Е} »EC = 12cm. 
Find : The length of EM 
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Multiple choice questions 


Ell in A ABC : if AB < AC » then m (Z В)... .m(Z C) 
(а) < (Ы) = (с) > (9 = 


If the lengths of two sides of a triangle are 3 cm. » 6 cm. » then the length of the third side 
belongs to ............... 


(a) [3 »9[ (b) [3 »9] (c) ]3 »9] (d) ]3 » 9[ 
ABC is a triangle in which m (4 B) = 70° » m(Z C) = 50° , then AC eee- AB 
(a)< (b) = (с) > (9) = 
E In A ABC pif m (4 A) > m (Z B) s then ВС AC 
(a)> (b) = (с) < (dz 
В The lengths 4 cm. ,9 cm. and «++: cm. can be the lengths of sides of a triangle. 
(а) 3 (b) 4 (с) 5 (d) 6 
[6 | XYZ is a right-angled triangle at Y » then XZ o YZ 
(а) < (b) > (c)= (= 


In A ABC > if m (4 C) = 100° , then its longest side is ............... 
(a) AC (b) AB (c) BC 


В The numbers that can be the lengths of sides of a triangle are ............... 
(а)7 9794 (b) 39459 (c)4 55512 (d)5 55515 


EJ In лАВС,АВ + ВС-АС>. 
(a)2 AC (b) - 2AC (c)2 (d) zero. 


[10] If the lengths of two sides of an isosceles triangle are 2 cm. and 5 cm. » then the length of 
the third side is +--+ cm. 


(a)2 (b) 5 (c)4 (93 


тһе triangle whose side lengths are 2 cm. » (X + 3) cm. and 7 cm. is an isosceles triangle 
=н 


(а) І (2 (c)3 (d)4 
The length of any side in a triangle +- the sum of the lengths of the other two sides. 
(a)> (b) < (с)= (ds 
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Important Questions 


Complete questions 


In a triangle » if two angles are unequal in measure » then the greater angle in measure 


In a triangle » if two sides have unequal lengths » then the longer side is opposite to . 


In AABC ,ifm (Z А) = 50° , m(Z B) = 60° , then the longest side is 


[4 | In A ABC » if m (Z A) = 100° ; then the longest side is . 


Н In A ABC 5 AB + BC ves AC 


В In a triangle » if the lengths of two sides аге 5 cm. › 9 cm. » then the length of the third 
side S oreet [ 


The distance between any point and a given straight line is the length of ............... drawn 


from this point to the given line. 


В In the right-angled triangle »............... is the longest side. 


EJ mA ABC 5 if m(Z A) = 2 m (Z B) = 80° ; then AB > = 


M IfX>Y ,A>B »thenY +B < 


[1] In A ABC »m (Z A) = 40? » m (4 B) = 80° arrange the lengths of the sides 


of A ABC descendingly. 


ABC is a triangle in which : AB = бст. » AC = 8 cm. and BC =7 cm. Arrange the 


measures of the angles of the triangle ABC ascendingly. 


In the opposite figure : A 
AB =АС 
Вр =7ст. EN B 
;DC23cm. 3 (e 
D 


Prove that : m (Z ACD) » m (Z ABD) 
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Geometry — 


In the opposite figure : 
Prove that : m (Z BCD) > m (4 BAD) 


Б 

In the opposite figure : * 

ABC is a triangle in which : AB < AC 

» BM bisects / ABC › CM bisects Z ACB xe 

Prove that : BM « CM (9 B 
[3 In the opposite figure : 

B 

ABC is a triangle in which : 

AB > BC » XY // BC 

Prove that : AX > XY (е Y A 
In the opposite figure : 


AA MES A D 
AD // CB »m (Z DAB) = 40° 40 


‚т (4 BAC) = 80° 
Prove that : AB > AC 


В In the opposite figure : 
ABC is a triangle in which : 
AC > AB 
m (4 AXY) 2 m (4 AYX) 
Prove that : YC > XB 


In the opposite figure : 
АВ = AC 
‚т (4 АВС) = 65° 
m (4 ACD) = 20° 
Prove that : AB > AD 
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In the opposite figure : 
ABC is a triangle , D C BC 
»AD=BD 
Prove that : BC > AC 


Important Questions 


[e] 


= 


In the opposite figure : 
ABC is a triangle in which : 
AB =AC ,D EBC 
Prove that : AC > AD 


[e] 


© 


Tn the opposite figure : 
ABCD is a quadrilateral in which : m (Z BDC) = 90° 
» X » Y and E are the midpoints of AB ; AD 
and BC respectively. 
Prove that : XY « DE 


In the opposite figure : 
AD bisects / BAC 
Prove that : AC > DC 


1» the opposite figure : 
DE = EC = AE» m (4 CAE) = 40° 
Prove that : (1) AC > AE 
[8]BC» AC 


ш 
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| Medians of triangle 


The median of the triangle is 


the line segment drawn from 
any vertex of the triangle 
vertices to the midpoint of 
the opposite side of this 
vertex. 


The medians of a triangle 
are concurrent. 


The point of concurrence of 
the medians of the triangle 
divides each median in the 
ratio of : 

e 1:2 from the base. 


• 2: 1 from the vertex. 


The point which divides the 
median of a triangle by the 
ratio 1 : 2 from the base is the 
point of the intersection of 


Revision for the important 
theorems , corollaries and rules о 


the medians of the triangle. 


a 
о 
= 


f 9 Geometry 


If D is the midpoint of BC 
> then AD is a median in 
A ABC 


If CD » BF and AE are 

the medians of A ABC where 
CDN BF N AE = {м} 

„then Mis the intersection point 
of the medians of A ABC 


If M is the intersection point 


of the medians of A ABC 
„then : 

*DM- i AM 
°AM=2DM 

*DM= i AD 

*AM- 2 AD 


If DM:MAz1:2 

»then M is the intersection 
point of the medians 

of AABC 
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Geometry 


| ight-angled triangle 


The length of the median A Tf A ABC is right-angled at B 
from the vertex of the right 4 › BD is a median in it 
angle equals half the length »then 
f the hypot : sd 
of the hypotenuse é BD-j AC 
If the length of the median 
A же 
drawn from a vertex of If BD is a median of 
a triangle equals half the D ее 
length of the opposite side ja Cr 


to this vertex »then the »then m (Z ABC) = 90° 


angle at this vertex is right. 


a 
w 


The length of the side A 

opposite to the angle of If A ABC is right-angled at 
measure 30? in the B in which : 

right-angled triangle equals A m (Z C) = 30° 

half the length of the s then AB's: i AC 


hypotenuse. 


If A ABC is right-angled 
at B »then 


AC» AB AC > BC 


In the right-angled triangle; 
the hypotenuse is the 


Y 


longest side of the triangle. 


a 
w 


If A ABC is right-angled at B > then : А 
* (AC)? = (АВ)? + (ВС)? 
* (АВ)? = (АС)? - (BC? 
+ (BC? = (AC)? - (АВ)? € B 
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| The isosceles triangle 


The base angles of the 
isosceles triangle are 
congruent. 


> 


If A ABC in which : 
AB = АС ; then 
m(ZB)=m(ZC) 


If two angles of a triangle 
are congruent » then the 
two sides opposite to these 
two angles are congruent 


and the triangle is isosceles. 


The median of an isosceles 
triangle from the vertex 
angle bisects it and is 
perpendicular to the base. 


The straight line drawn 
passing through the vertex 
angle of an isosceles 
triangle perpendicular to 
the base bisects each of the 
base and the vertex angle. 


The bisector of the vertex 
angle of an isosceles 
triangle bisects the base 
and is perpendicular to it. 


The number of axes of 
symmetry of the isosceles 
triangle equals 1 


€ Oj 0 
> > > 
* d a 


@ 
о 
=! 


> 


o 
о 
wl 


с 
S > 
о 


If A ABC in which : 
m(ZB)2m(Z С) 
» then AB = AC 


If A ABC in which : 

AB = AC ; AD is a median 
> then AD bisects Z BAC 
»AD LBC 


If A ABC in which : 
AB=AC ; AD.L BC 
»then D is the midpoint 
of BC > 

AD bisects 2 BAC 


If A ABC in which : 


AB = AC ; AD bisects 
Z BAC + then D is the 


midpoint of BC » AD L BC 


If A ABC in which : 
AB = AC » AD L BC and 
intersect it at D 


s then AD is the axis of 
symmetry of the triangle ABC 
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Geometry 


| The equilateral triangle 


If the triangle is an 
equilateral » then it is 
equiangular where each 
angle measure is 60° 


If the angles of a triangle 
are congruent » then the 
triangle is equilateral. 


The isosceles triangle in 
which the measure of one 
of its angles = 60° is an 
equilateral triangle. 


The equilateral triangle has 
three axes of symmetry. 


(еї 
= 


o 
w! 


С B 


If A ABC in which : 
AB = ВС = СА , then 
m (/ A) 2 m(Z B) = m (Z C) = 60° 


If A ABC in which : 
m(ZA)=m(ZB)=m(ZC) 
„Шеп AB = ВС = СА 


If A ABC in which : 
AB = AC » m (Z B) = 60° 
»then A ABC is an equilateral triangle. 


If A ABC is an equilateral triangle 


then AF 5 CD and BE are the axes of 
symmetry of the triangle ABC 


The axis of symmet: 


{ 


=P 


The axis of symmetry of 
a line segment is the 
straight line perpendicular 
to it from its middle. 


Any point on the axis 
of symmetry of a line 
segment is at equal 
distances from its 
terminals (end points). 


If a point is at equal 
distances from the two 
terminals of a line segment 
» then this point lies on the 
axis of this line segment. 


B с А 


If the straight line 1 АВ, 
C EAB where CA = CB 
»C Ethe straight line L 

» then Lis the axis of AB 


If the straight line L is the 
axis of AB » D Ethe straight 
line L » then DA= DB 


c 


B A 
IfCA-CB,;thn  — 
С lies оп the axis of AB 
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і Inequality relations in the triangle 


Comparing the measures of 


- - 


angles in a triangle 


Comparing the lengths of 


1 : 


sides in a triangle 


If two sides have unequal lengths » the 
longer is opposite to the angle of the 
greater measure 


If two angles are unequal in measure » then 
the greater angle in measure is opposite to 
a side greater in length than that opposite 


to the other angle. 
A 
PA 


If AB > AC ›ћепт (Z C) > m (Z B) If m (Z B)» m (Z C) »then AC > AB 


| Triangle inequality 


In any triangle » the sum of the lengths of any two sides 
is greater than the length of the third side. 


AB + BC» AC 
BC + CA > AB 
»CA+AB>BC 


-Notice that : 
• The length of any side of a triangle is greater than the difference 


A 
c B 
A 
between the lengths of the two other sides and less than their sum. 
In AABC: 
AC-AB < BC «AC - AB B C 
A 
С i B D” 


• The measure of any exterior angle of a triangle is greater than 
the measure of any interior angle of the triangle except its 
adjacent angle. 


InAABC: 
m(Z ABD) > m (Z A) 
;m(Z ABD)» m(Z C) 
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Geometry 


і Proofs of the important theorems 


Given 


RTP. 
Construction 


Proof 


In the right-angled triangle » the length of the median from the vertex of 
the right angle equals half the length of the hypotenuse. 


ABC is a triangle in which m (Z ABC) = 90° ; 
BD is a median in the triangle ABC 


ovdan 


BD = ТАС 
c B 


Draw BD and take the point E € BD such that BD = DE 
In the figure ABCE : +~ АС and BE bisect each other 

~. The figure ABCE is a parallelogram. 

+s m (Z ABC) = 90° 

-. The figure ABCE is a rectangle. 


2 BE = AC 
> BD= i BE 
2Вр= ТАС (QED) 


Given 
КТР. 


Construction 


Proof 


If the length of the median drawn from a vertex of a triangle equals half the 
length of the opposite side to this vertex »then the angle at this vertex is right. 


In AABC ; BD is a median and DA = DB = DC 
m (Z ABC) = 90° 


Draw BD > then take the point E Євр 
such that BD = DE 


ıı BD= } BE= } AC 2 BE = AC 
-. In the figure ABCE : 

AC and BE are equal in length and bisect each other. 
~. The figure ABCE is a rectangle. 


-. m (Z ABC) = 90° (Q.E.D) 
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Given 
RTP. 
Construction 


Proof 


The base angles of the isosceles triangle are congruent. 


ABC is a triangle in which AB=AC 


A 
LBsZC 
Draw AD .L BC where AD N BC = {р} 
`7 AA ADB, ADC in which : é БГ B 
т (/ ADB) = т (Z АРС)=90° (const) ' 
АВ=АС (given) 
АР is a common side 
«<. A ADB =A ADC › then we deduce that 2 B= 2 C (Q.E.D) 


Given 
R.T.P. 
Construction 


Proof 


If two angles of a triangle are congruent » then the two sides opposite to 
these two angles are congruent and the triangle is isosceles. 


ABC is a triangle in which Z B= Z C A 
AB=AC 
bisect Z BAC by ‘AD to intersect BC at D 
"ZBsZC 

[d ID B 
.. m(ZB)2m(ZC) 7 
+: AD bisects Z BAC <. m(Z BAD) = m (Z CAD) 


+: The sum of measures of the interior angles of the triangle = 180° 
-. m (4 ADB) = m (4 ADC) 
-. In A A ABD and ACD : 
AD is a common side 
m(ZBAD)=m(ZCAD) (сопѕі.) 
m(ZADB)=m(ZADC) (by proof) 
2. A ABD = A ACD , then we deduce that 
АВ = AC , then A ABC is an isosceles triangle. (Q.E.D) 
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Geometry 


In a triangle » if two sides have unequal lengths › the longer is opposite 
to the angle of the greater measure. 


Given ABC is a triangle in which AB > AC 5 

ВТР. m (4 АСВ) > т (4 ABC) Я 
Construction | Таке D C АВ such that AD = АС é Š 
Proof In A ACD: + AD = AC +. m (4 ADC) = m (4 ACD) (1) 


+; Z ADC is an exterior angle of A DBC 

2 m(Z ADC) > m (4 В) (2) 
From (1) and (2) : -. m(Z ACD) > m (Z B) 

>‘. m(Z ACB) >m (Z ACD) 


-. m (4 АСВ) > m (4 ABC) (Q.E.D.) 


Given 
RTP. 
Proof 


In a triangle » if two angles are unequal in measure » then the greater 
angle in measure is opposite to a side greater in length than that opposite 
to the other angle. 


ABC is a triangle in which m (Z C) » m (Z B) A 

AB >АС 

‘ AB and AC are two line segments. 

~. One of the following cases should be verified. Є si 
@aB>Aac Q^5-^c Q5B«^c 

Unless AB > AC ;then either AB = AC or AB < AC 

• If: AB = AC > then m (Z C) = m (4 B) and this contradicts the given 

where m (Z C) > m (Z B) 

e If: AB «AC » then m (4 C) <m (4 B) according to the preceding theorem. 

Again this contradicts the given » where m (Z C) » m (Z B) 


~. It should be that AB > АС (Q.E.D.) 
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Model Examinations of the School Book on e j 


Answer the following questions : 
Complete the following : 


[O The longest side in the right-angled triangle is -=+ 


(2) If the lengths of two sides in a triangle are 2 cm. and 7 cm. » then 
teen < the length of the third side < === 

(3) If the measures of two angles in a triangle are different » then the greater in measure of 
them is opposite to --- . 

(4) If the length of the median drawn from a vertex of a triangle equals half the opposite 
side to this vertex in length » then - 
[8]If the measure of an angle in the isosceles triangle equals 60° » then the triangle is +-+- 


Choose the correct answer from those given : 


(4) In the opposite figure : д 
А ABC is equilateral , then m (Z ACD) = eee. 
(a) 45° (b) 60° 
(c) 120° (d) 135° 5 E a 


2) In A ABC which is right-angled at B » if AC = 20 cm. » then the length of the median 
of the triangle drawn from B equals ~ d 


(a) 10 cm. (b) 8 cm. (c) 6 cm. (d) 5 cm. 
(3) XYZ is a triangle in which : m (4 Z) = 70? and m (Z Y) = 60° » then YZ eee XY 
(a) > (b) < (= (d) twice 
(4) The lengths which can be lengths of sides of a triangle are =Ê 
(a)0 5355 (b) 35355 (c)3 356 (d)3 5357 
(5) The triangle in which the measures of two angles of it are 42° and 69° is 
(a) an isosceles triangle. (b) an equilateral triangle. 
(c) a scalene triangle. (d) a right-angled triangle. 
(6) In the opposite figure : 5 
m(ZC)=2m(ZA) 
»BC=6cm. 
s then AC = eee cm. 
(а) 3 (b) 6 
(c)9 (d) 12 C 6em. B 
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[а] Complete : ABC is a triangle in which AB > AC » then m (Z C) esere m(Z B) 
[b] In the opposite figure : D R 
m (Z A) = 50° АВ = AC SEN, 
and A DBC is equilateral 
Find : m (4 ABD) © “А. 
[c] In the opposite figure : р T 
AD // BC 
»m (4 BAC) = 70° 
and m (Z DAC) = 50° 
Prove that : BC > AC с B 


В [a] Prove that : The two base angles of the isosceles triangle are congruent. 


[b] In the opposite figure : 
AB = АС ; BD bisects Z B 
and CD bisects Z C Д MN 


Prove that : A DBC is isosceles. e B 
[a] In the opposite figure : A 
Arrange the angles as, к 
of А ABC descendingly ? 
due to their measures. c [Tr B 


[b] In the opposite figure : B 
AB > BC » XY // BC x 
Prove that : AX > XY 


| Model |2] е i 
Answer the following questions : 
E Choose the correct answer from those given : 
[1 | The triangle which has three axes of symmetry is «<: 
(a) scalene. (b) isosceles. (c) right-angled. (d) equilateral. 
[2] The sum of lengths of two sides in a triangle is «=== the length of the third side. 
(a) greater than (b) smaller than (c) equal to (d) twice 
[E] If the lengths of two sides іп an isosceles triangle are 8 cm. and 4 cm. » then the length of the 
third side is ‘<... cm. 
(a4 (b) 8 ()3 @ 12 
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Geometry 


[4)In A ABC ; if m (4 B) = 130? , then the longest side of it is 


(a) BC (b) AC (c) AB (d) its median. 
[5] A XYZ is an isosceles triangle in which : m (4 X) = 100° »thenm(Z Y) = ттт 
(a) 100* (b) 80° (c) 60° (d) 40* 


In the opposite figure : 


“о И E, 
(а) 100° (b) 140° Р 


(с) 180° (4) 280° 
Complete the following : 


|1]If the measure of an angle in a right-angled triangle is 45? » then the triangle is 
EJ The ne length o! of any side in a triangle 


(3) If AB = XY » then AB =з 
(4) In A ABC > if m (Z A) = 30° and m (4 B) = 90° » then BC = =- 
[5] The axis of symmetry of a line segment is the straight line which 


: the sum of lengths of the two other sides. 


AC 
« at its midpoint. 


[a] In A ABC , AB = 7 cm. BC = 5 cm. and AC = бст. 
Arrange its angles ascendingly due to their measures. 
[b] In the opposite figure : 
А ABC is right-angled at В 
»m (Z C) = 30° ,Р” is the midpoint of AC 
» E is the midpoint of BC » AC = 9 cm. 
Find : The length of each of BD , BM and AB 


E [a] In the opposite figure : 
m (Z ABC) = m (Z BDE) = 90° 
»m (Z E) = 30° 
» D is the midpoint of AC 
Prove that : AC = BE 


[b] In the opposite figure : 
АР // BC »m (4 BAC) = 70° 
»m(Z DAC) = 30° 
Prove that : AC > BC 


[a] Complete : 


If the measures of two angles of a triangle are different » then the greater in measure 
is Opposite to == 


8 
[b] Int the opposite fig figure : > 

AB // XY and AB bisects / YAZ 

Prove that : XZ» YZ $ p Y 
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| Model for the merge students 


Answer the following questions : 


Complete each of the following : 


The point of concurrence of the medians of the triangle divides each median in the 


5 


fatio iia ees from the base. 


In the right-angled triangle » the length of the median drawn from the vertex of the 


{ro} 


right angle equals з 


3) The base angles of the isosceles triangle аге ===- 
(4) In A ABC > if m (4 B) = 70° sm (2 С) = 50° » then AC ve AB 
[5 | The median of the isosceles triangle from the vertex angle <... و‎ 


Choose the correct answer from those given : 


(1] If ABC is an equilateral triangle » then m (4 B) = ~ 
(a) 30° (b) 60° (c) 70° (d) 90° 
[2] The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals езе зе: the length of the hypotenuse. 

1 L AL 
(a) 3 (b) 3 (c) 4 (92 


(8) If the measure of ће vertex angle of ап isosceles triangle is 80° » then the measure of 


one of the base angles equals зз: 


(a) 60* (b) 40° (c) 30° (d) 50* 
[4] The number of axes of symmetry of the isosceles triangle is =+ 
(a) 1 (b) 2 (c) 3 (d) zero 
[8]In A ABC > if m(Z A) = 50° » m(Z В) = 60° » then the longest side is «<... 
(a) AB (b) BC (c) AC 
In the opposite figure : " 
А ABC is a right-angled triangle at B » m (Z C) = 30° ; AB 25 cm. 
Find : The length of AC E 
** m (4 B) = е © ym (LC) =e o is © 
^ AB= i qunm w AE Senam O: 
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В [a]In AABC:m(ZA)240 » m(ZB)=75° » m(ZC)=65° 


Arrange the lengths of the sides of the triangle descendingly. 


The order is : --------------- 


[b] In the opposite figure : 
AD // BC эў 
Complete : 
(Um (ZB) = sss... € B 
(8]The side +--+ is the longest side of AABC 
In the opposite figure : D 
AB = АС = Ср = Ар = 10 ст. 
»m(Z ВАС) = 70° 
Put (и) or (X) : b 
т (4 B) = 55° ky 
2)m (4 D) = 70* WS 
(3)m (4 DCB) = 120° e 
(4)AB + AD = 20 cm. (t. 3 
5)AB+BC=BC+CD (C 
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A Nozha Directorate of Edi 
Cairo Governorate Mathematics Superv 


Answer the following questions : 


E Choose the correct answer : ^ 

(1) In the opposite figure : / \ 
ABC is an equilateral triangle » then m (Z ACD) = eese BOE c D 
(a) 45 (b) 60 (c) 120 (d) 135 

(2) The number of axes of symmetry of a scalene triangle equals эз 
(a) 3 (b) 2 (c) 1 (90 

(3]If the triangle XYZ is right-angled at X » then YZ o XZ 
(a)< (b) > (c)= (d)s 

(4) The point M is the point of intersection of the medians of A ABC » AD is a median of 
length 12 cm. » then MD = «+--+ cm. 
(a) 12 (b) 6 (c)4 (d) 3 


(5) The set of numbers which can be lengths of sides of a triangle is 1- 
(а) {456510} (Ы) {4 56 58} (с) {2 53 »6} (d) {4 55 510} 


(6) If the measures of two angles in a triangle are 50° » 80° s then the triangle is «=== 


(a) scalene. (b) an isosceles triangle. 


(c) an equilateral triangle. (d) a right-angled triangle. 


B Complete : 
(1) The longest side of the right-angled triangle is <... 


(2) The angles of the equilateral triangle are + in measure and the measure of each 


of them is зе; ее” 


(8]In A DEH » m (4 E) = 110? » then the longest side in this triangle is «=== 
[а] AB = XY »thenAB- XY = se 
(8]In A ABC » if m (Z A) = 67° and m (4 B) = 33° » then AB > e» 
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[a] In the opposite figure : 
AB = AC ; BD bisects Z ABC 
» CD bisects / ACB 
» prove that : A DBC is an isosceles triangle. 
[b] In the opposite figure : 
ABCD is a quadrilateral in which 
m (Z B) = 90? » m (Z ACB) = 30° 
» E and O are the midpoints of CD and AD ; EO = 5 cm. 
Find : The length of BA 


[4] [a] A ABC AB 26cm. » AC=7cm. › BC=8 cm. 
Arrange its angles ascendingly due to their measures. 
[b] In the opposite figure : 
AD // BC ›т (4 EAD) = 70° d 
»m (4 DAC) = 30° Б % 
Prove that : АС > АВ 


[a] In the opposite figure : 
ADB is an equilateral triangle 
„ DC = ВС »m(ZC) = 40° 
Find : m (4 ADC) 

[b] In the opposite figure : 

ABC is a triangle in which 
E » Fare the midpoints of АВ,АС respectively 
; ВЕП СЕ = {М} ,ВС=8 ст. 
„ ВМ = 4 cm. and CM = 6 cm. 


Find : The perimeter of A МЕЕ 
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3 7 El-Zeiton Zone 
Cairo Governorate dui Talaea Gaber El-Ansary Language School 


Answer the following questions : 


Choose the correct answer : 


[4] If A ABC is right-angled at A and AB = AC › then m (4 B) = e° 
(a) 30 (b) 45 (c) 60 (d) 90 

2)In A ABC > if m (4 C) = 65° and m (Z A) = 75? » then e 
(a) AB > BC (b) AB > AC (c) BC < AB (d) AB Z AC 

а) A ABC » if AB = AC and m (Z A) = 60° » then the number of axes of symmetry of 
the triangle ABC is +--+ 
(a) 0 (b) 1 (c) 2 (93 

а] If the lengths of two sides of a triangle аге 3 ст. and 7 cm. » then the length of the 
third side may be css. cm. 
(a) 10 (b) 4 (с) 3 (d) 5 

5]In A ABC :if AB = AC and m (2 A) = 80° , then m (4 B) = erres d 
(a) 60 (b) 80 (c) 40 (d) 50 

[6] The point of concurrence of ће medians of the triangle divides each median in the 
ratio «m from the vertex. 
(а) 1:2 (by2:1 (c) 1:3 (d) 3:1 


Complete : 
[T] In A ABC ; if D is the midpoint of BC » then AD is called чт 
[2] The number of medians in the right-angled triangle is += 
[3] The length of the side opposite to the angle of measure 30° in the right-angled triangle 


equals iii: the length of the hypotenuse. 

[4] If the lengths of two sides in a triangle are 2 cm. and 7 cm. » then the length of the 
third side € ] e SALAS [ 

(5]In A ABC » if m (4 A) = 67° and m (Z B) = 33° » then AB > +--+ РА 


[а] In the opposite figure : 
D and E are the midpoints of АВ and AC respectively 


, BEN CD = {M} : BC = 10 cm. MB = 5 cm. » MC = 6 cm. T 
Find : The perimeter of A MDE а У) 


Geometry 
[b] In the opposite figure : 
m (Z ABC) = 90° т (4 ACB) = 30° 
» X and Y are the midpoints of AD 
and CD respectively. 
Prove that : XY - AB 


ü [a] In the opposite figure : 
ACBD is a quadrilateral in 
which AB = BC = CA = BD 
‚т (4 ABD) = 24° 
Find : m (Z CAD) 
[b] In the opposite figure : 
ABC is a triangle › BD bisects Z ABC and ED // ВС 
where E C AB 
Prove that : A EBD is an isosceles triangle. 


[a] In the opposite figure : 
If AB = AC , EB = EC 
» ADN BC = (D) and EC AD 
» prove that : Ар LBC 


[b] In the opposite figure : 
ABC is a triangle 
; AB > AC and XY // BC 
Prove that : m (Z AYX) > m (Z AXY) 


E Cairo Governorate 


Answer the following questions : (Calculator is permitted) 


[1] Choose the correct answer : 


(a) 20 (b) 10 (c) 5 
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(1]In A ABC » m (4 В) = 90° »m(Z A) = 30? and AC = 10 ст. » then BC = +--+ cm. 
(d) 25 


Final Examinations 


[2] The measure of the exterior angle of the equilateral triangle is =- 8 
(a) 30 (b) 60 (c) 180 (d) 120 

[3] The sum of lengths of two sides in a triangle is ---.---------- the length of the third side. 
(а) > (Ы) < (с) = (d= 

(4] ABC is an isosceles triangle. If m (Z A) = 100° » then m (4 B) = ~ ы 
(а) 80 (b) 60 (с) 40 (4) 90 

[5] In ААВС »if m (Z B) = 130° , then the longest side of it is =+ 
(a) AB (b) AC (c) BC (d) otherwise. 

[6] The point of intersection of the medians of the triangle divides each of them in the 
ratio «eme from the base. 
(31:2 (b) 2:1 (c) 1:3 (d) 2:3 


Complete each of the following : 
The longest side in the right-angled triangle is ===- 


=) 


(8) In a triangle » if two sides have unequal lengths » then the longer is opposite to the 
angle of the +--+ 


The base angles of the isosceles triangle are з 


Ll 


If the lengths of two sides in a triangle are 2 cm. and 7 cm. » then the length of the 
third side € ] e 


(5] The median of the isosceles triangle from the vertex angle «+--+ эзсе н 


[a] In the opposite figure : A 
E is the midpoint of AB » D is the midpoint of BC 
, AD N CE = {M} MC = 5 cm. and MD = 2 cm. 
Find : The length of each of ‘AD and ME é D 


© 


[b] In the opposite figure : B 


AB 2 AD » m (Z A) = 30° 
c б >A 
„CB = BD = CD 


Find : m (Z CBA) D 


[2] In the opposite figure : 
ABC is a triangle in which AB = AC » X € AB 
; Y € AC and XY // BC 
Prove that : The triangle AXY is an isosceles triangle. 


Geometry 


[b] In the opposite figure : D 
AD» DC 
and AB » BC © А 
Prove that : 
m (Z BCD) >m (4 BAD) B 


В [a] In the opposite figure : 
m (4 В) = 90° 
»m (Z АСВ) = 30° 
; Е, F are ће midpoints of AD »DC 
Prove that : AB = EF 

[b] In the opposite figure : 

AD // BC »m (4 BAC) = 80° 
and m (Z DAC) = 30° 
Prove that : BC > AB 


n Giza Governorate Dokki Educational Administration 


Answer the following questions : 


E Complete : 
[1] The number of axes of symmetry of an isosceles triangle equals зз 
(2) ABC is a triangle » AC = AB » m (Z A) = 60? » then m (reflex Z B) = eee 2 


(3] The point of concurrence of the medians of the triangle divides each median in the 
ratio -- 


+ from the base. 
4JABC is a triangle » m (Z A) = 50? » m (Z B) = 60° » then the smallest side is +- 


[5 The angle of measure 80° complements an angle of measure ==- б 


Choose the correct answer : 


= 


[1 If the lengths of two sides of an isosceles triangle are 10 cm. and 20 cm. ; then the 


perimeter of the triangle equals эз cm. 
(a) 30 (b) 40 (c) 50 (d) 60 

[2] ABC is a triangle » m (4 A) = 90* »AB=5cm. »BC= 10 cm. » then m (4 В) = ------------° 
(a) 90 (b) 60 (c) 45 (d) 30 
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[3]In the opposite figure : A 

АВ HAD Staite 

(a) AC (b) DC PIN 

(c) DB (d) BC E D S 
[4] The medians of the triangle intersect at =- point. 

(a) 1 (b) 2 (c)3 (d) 4 
[5] The numbers that can be lengths of sides of a triangle are з 

(345351 (b) 35251 (c) 25354 (d)2 336 
(8]If AB = BC , then AB - BC = erer 

(a) 0 (b) AC (c) AB (d) BC 


[a] In the opposite figure : 


BE , DC are two medians in A ABC 
DCN BE = {м} 

» ВЕ = 15 cm. ¿MD = 4 cm. 

Find : The length of each of BM » DC 


B 


A 
D, E 
cat 
[b] In the opposite figure : € 
m (Z ABC) = 90° » m (Z A) = 30° Б 
» BC = 8 cm. › BD is a median in A ABC H 
A 
126 
e m 


Find : (3) The length of BD [8]m (Z ABD) 


[a] In the opposite figure : 
m (Z ACD) = 120? »m (4 ABE) = 130° 
» B and C belong to ED 130 
Prove that : AB > AC Е B 
[b] In the opposite figure : 
ED ГАС » m (4 ABE) = 60° 
m (Z CBD) = 40° ,B EED 
Prove that : BC < AC 


E 5B D 
60 | * 
A С 
[а] In the opposite figure : A 

BC=AC m 
» BE // DF E B 
»m (Z B) = 25° 

F D 


Find : m (Z D) 
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[b] In the opposite figure : A 
m (Z A) = 90° 
АВ 2 AC 
»>DC=BC=BD 
Find : m (Z ABD) 


Awseem Educational Directorate 
Sj. Giza Governorate, Governorate Mathematics Inspection 


Answer the following questions : 


Choose the correct answer : 


(1]In A ABC »if AC 2 4cm. ; BC = 3cm. »then m (4 B) - 
(a)> (b) < (с = 
(2) The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals v the length of the hypotenuse. 
(a) half (b) twice (c) third (d) quarter 
(3]In A ABC »if m (4 A) = 100° and AB = AC › then m (4 ABC) = 
(a) 80 (b) 60 (c) 40 (d) 30 
(4) The point of intersection of the medians of the triangle divides each of them in the 
ratio «e from the base. 
(31:3 (b) 3:1 (c) 1:2 (d)2:1 
(8)If A ABD is obtuse-angled at B and C is the midpoint of BD , then the longest 
side ig vse 
(a) AB (b) AC (c) AD (d) BD 


(8) The triangle whose side lengths are 2 cm. » (X + 3) cm. and 5 cm. » becomes an 
isosceles triangle when X = - 


(21 (52 (c)3 (d) 4 


Complete : 


(1) The total area of a cuboid = 120 cm? and its lateral area = 96 cm? » then the area of its 


EY 


base equals еее ст 


[ю) 


The base angles of the isosceles triangle are 
ABC is a right-angled triangle at B » m (Z C) = 30° »AB=5 cm. 
»then AC = cm. 


© 
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[4]In A ABC »if m (Z C) = 30° ,m (Z A) = 70? » then the smallest side in length is 


[5] In any triangle » if the lengths of two sides are not equal » then the greater side in 
length is opposite to ------------.-- 
[a] In the opposite figure : 
D 
AB =АС=А” = Ср й 


‚т (4 ВАС) = 40° 
Find : m (4 BCD) 


[b] In the opposite figure : 
m (Z B) 2 90? » m (Z ACB) = 30° 
+ E is the midpoint of AD 
» Fis the midpoint of CD 
Prove that : AB = EF 


ü [a] In the opposite figure : 
AB = AC ;BD«CD 
Prove that : 
m (4 ABD) >m (Z ACD) 
[b] In the opposite figure : 
A ABC is right-angled at B 
» AH , BD are two medians in it , AH П BD = {M} 
‚т (Z C) = 30° »AC = 24 ст. 
Find : The length of each of AB» BD , BM 


[a] In the opposite figure : 
ABC is a right-angled triangle at B 
»m (Z ACB) = 60° 
s Eis the midpoint of AC 
„ DE = BC Ё 
Prove that : m (/ ADC) = 90° B 


[b] In the opposite figure : 
AB « AD and BC « CD B 
Prove that : 
€ 


m (Z ABC) > m (Z ADC) 


Mo 


> 


c 
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6 | Alexandria Governorate | 


Answer the following questions : 


El-Montaza Educational Zone 
Mathematics Directing — Model (C) 


E Choose the correct answer : 


[O The measure of the exterior angle of the equilateral triangle equals -++ s 
(a) 60 (b) 90 (c) 120 (d) 180 

(2) The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals <... the length of the hypotenuse. 
(a) half (b) twice (c) third. (d) quarter 

(3) A ABC is an isosceles triangle in which m (4 B) = 130° » then m (LA) = ems e 
(a) 65 (b) 50 (c) 25 (d) 130 

4) The angle whose measure is 40° complements an angle of measure <... ٩ 
(a) 140 (b) 90 (c) 40 (d) 50 

(5) The lengths of two sides in a triangle are 4 cm. and 9 cm. and it has one axis of 
symmetry » then the length of the third side is + cm. 
(a) 13 (b) 9 ()5 (d)4 

(6) The point of concurrence of the medians of the triangle divides each median in the 
ratio «een from the vertex. 
(21:2 (b)1:3 (©0 3:1 (92:1 


Complete each of the following : 


(1) The sum of lengths of two sides in a triangle is =- the length of the third side. 

[EJ In A ABC > if AB = AC and AD 1 BC » then DC +. BD 

(3]In A XYZ » if XY =3 cm. and YZ = 5 cm. » then XZ E] eene pee [ 

(4] If L, and L, are two straight lines in the same plane » L, n L,=© »thenL, and L, 
die pd 

Б) If A ABC =A XYZ sthen AC = +--+ 


[a] Arrange ascendingly the lengths of the sides of A XYZ » if m (4 X) = 55° and m (4 Z) = 65° 
[b] In the opposite figure : 
ABC is a right-angled triangle at B » m (Z C) = 30° 
» AC = 12 cm. and D is the midpoint of AC 
Find by proof : The perimeter of A ABD 
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E [al In the opposite figure : A 


m (Z CAD) =m (Z ВАЕ) 
and AB = AC 
Prove that : AD = AE 


р E B 
[b] In the opposite figure : A 
— B 
BEAD ,АВ = ВС=АС s 
and m (Z BCD) = 30° Lo 
Prove that : A CBD is an isosceles triangle. С 
[a] In the opposite figure : x 
XYZ is a triangle in which : F is the midpoint of XY EN 
> Lis the midpoint of XZ » YL П ZF = {M} iw, E 
»YZz8cm.» YLz29 cm. М4 = 4ст. f 
Find by proof : The perimeter of A MFL Z a Y 
[b] In the opposite figure : 4 2 
АВ // DE and MB > MA M 
Prove that : MD » ME 
D E 


7 Agami Educational Zone 
Alexandria Governorate а Supervisor 


Answer the following questions : 


Choose the correct answer : 


In the opposite figure : 


ABC is an isosceles triangle » then X o= 90° 
x 
(a)> (b) < 


В C 
(с) = (а) < 

[8]In A XYZ »if m (Z Y) = 115? » then the longest side is --------------- 
(a) ХҮ (b ZX 
(c) YZ (d) the median of the triangle. 

(3J]In AABC ,АВ = AC m (2 B) 56 X? sm (LA) 23 X? then X = --------.--.-. 
(a) 12 (b) 30 (c) 60 (d) 90 
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(4) If A is a point lying on the axis of symmetry of BC » then AB o AC 

(a)> (b) < (c)= (d) otherwise. 
(8]In A ABC ,АВ = 5 cm. »BC 23cm. , then AC € - ” 

(a) [2:8] ®]2›,8[ (e) [2 »8[ (9 ]2 58] 
[6] In A ABC ,АВ + ВС-АС verre 0 

(а) > (b) < (с) = (4) < 


Complete the following : 
8 FL WL, » then L, П, = Аина 
The bisector of the vertex angle of an isosceles triangle <... and 


w 
(5) The intersection point of the medians of the triangle divides each median by the ratio 
2es from the base. 


[a] In the opposite figure : 
HD = 6 cm. , HC = 12 ст. 


, H is the midpoint of AB and D is the midpoint of BC B e 
, ABN CH = {O} DO =3 cn. PASS 
A С 


Calculate : The perimeter of the triangle AOC 


[b] In the opposite figure : D 12cm. A 
ABCD is а parallelogram » m (Z C) = 60° 
»DE L BC ; AD = 12cm. BE = 8 cm. 
A gd 


Find : The length of AB C E tom 


В [al In the opposite figure : 
ABCD is a quadrilateral in which AB = 6 cm. 
»>BC=4cm. ¿CD =7 cm. »DA=8cm. 
Prove that : m (4 BCD) > m (4 BAD) 


[b] In the opposite figure : D A 
АР // BC 
»m (Z BAD) = 120° 
Prove that : AB < BC é B 
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[a] In the opposite figure : 


D € BC such that DA = DB = DC 


and m (Z C) = 30° РЕА 
24 


Prove that : [1] A ADB is an equilateral triangle. С D B 
(2) A BAC is a right-angled triangle. 


[b] In the opposite figure : I È 
m (4 D) = 40* , DC = DA : 
and A ABC is an equilateral triangle. ÁN 
Find : m (4 DCB) s B 


8 | El-Kalyoubia Governorate IEEE 


Answer the following questions : 


[1] Choose the correct answer : 


GJ 


[e] 


(s) 


g 


(=) 


The lengths 9 ст. » 4 cm. and +++: cm. may be the side lengths of a triangle. 
(a) 4 (b) 5 (c) 8 (d) 13 

XYZ is a triangle » m (Z X) = 60° » m (Z Y) = 40? , then XY ves YZ 

(а) < (b) > (c)= (d) = 


If DE is the axis of symmetry of AB and C is the midpoint of АВ » then all the 
following is correct except = 


(a) DA= DB (b) CE=CD (с) СВ = СА (d) EA = EB 


If AD is a median of A ABC ; M is the point of intersection of the medians ; E is the 
midpoint of AD and AD = 9 cm. »then EM = - ~ em. 

(а) 3 (b) 1 (c) 1.5 (d) 2.5 

The area of the rhombus whose diagonal lengths are 6 cm. and 8 cm. equals -+++ cm? 
(a) 48 (b) 24 (c) 28 (4) 96 

The triangle which has three axes of symmetry is ==- 

(a) right. (b) isosceles. (c) scalene. (d) equilateral. 


Complete each of the following : 


E 


(1]1f Z X and Z Y are two complementary angles and m (Z X) = m (Z Y) 


»thenm(Z Х) = · een 
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2) If m (4 A) = 70? » then the measure of reflex of 2 А= 55 8 
3) 


The point of intersection of ће medians of the triangle divides each median in the ratio 


eee pese from the base. 


(4) The number of medians of the obtuse-angled triangle equals те 


[5] The bisector of the vertex angle of an isosceles triangle == and «ee 


[a] In A ABC » if AB = AC »m (Z A) = (X + 40) and m (4 B) = (2 X - 10) 


Find : The measure of each angle of the triangle. À 
[b] In the opposite figure : 

DE bisects Z ADB pee 

and DE // BC 

Prove that : A DBC is an isosceles triangle. B 

[a] In the opposite figure : А 

ABC is a triangle where DC BC »E GAC 

Вр = СЮ = СЕ = DE Е 

(1) Prove that : m (4 BEC) = 90° 

(2) If BC = BA » prove that : ABC is an equilateral triangle. é b b 
[b] In the opposite figure : A 


A ABC is right-angled at B › m (4 BDC) = 120° 

‚ AE and BD are two medians » AE N BD = {M} 
and AC = 12 ст. 

Find : The length of each of BD » АВ, BM and MD 


В [a] In the opposite figure : A 
А ABC is right-angled at B 
»>CEBD 
Prove that : AD > BC 
[b] Prove that : É é В 


The length of any side in a triangle is less than half of its perimeter. 
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zig Educational Administration 
Governmental Language School 


Dl El-Sharkia Governorate 


Answer the following questions : 


E Choose the correct answer : 
ДАВС sif m (4 B) > m (Z С) then ereere 
(а) AB < AC (b) AB 2 AC (c) AB » AC (d) АВ= AC 
[2] The number of axes of symmetry of the equilateral triangle equals =- 
(а) 0 (b) 1 (с) 2 (9) 3 
[з | The triangle whose side lengths are 2 cm. » (X + 1) cm. and 5 cm. becomes ап 
isosceles triangle when X = s 
(а) 1 (b) 2 (c) 3 (d)4 
[4] In A ABC which is right-angled at B » if AC = 20 cm. ; then the length of the median 


of the triangle drawn from B equals -+--+ 


(a) 10 cm. (b) 8 cm. (c) 6 cm. (d) 5 ст. 

[8| ABC is a triangle in which AB = AC and m (Z A) = 110° » then m (4 B) = eee 54 
(а) 70 (b) 55 (с) 35 (d) 110 

[6] In A ABC + if AB > AC »m (Z C) = 70° » then m (4 B) may equal - 
(a) 70 (b) 50 (c) 80 (d) 75 


Complete the following Г 
(1)In A ABC 5 if AB 23 cm. and BC = 5 ст. » then AC €] eere m [ 
[2] If the measure of an angle in the isosceles triangle is 60? » then the triangle is =- 
[з | The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals =+- the length of the hypotenuse. 
[4 | The measure of the exterior angle of the equilateral triangle equals ч! 
[5] In the opposite figure : D 
If DF is a median in A ABD 
ə M is the intersection point of its medians 


» MF=2cm. s then DF = sissies. cm. 
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[a] In the opposite figure : 
m (Z ABC) = 90° » m (Z C) = 30° 
» D and E are the midpoints of ‘AC and BC 
» AEM BD = [M] ; AC = 12 ст. 
Find : The length of each of AB » BM 
[b] In the opposite figure : 
AD bisects Z BAC » m (4 В) = 30° 
»m (Z С) = 70° 
Prove that : A ADC is an isosceles triangle. С 


ü [a] In the opposite figure : 


D 
D 
I ea mm у 
AD // BC » m (4 BAC) = 80° 80* 
‚т (Z CAD) = 32? 
Prove that : AC > AB с B 
[b] In the opposite figure : A 


AB = ВС = АС 
D< B 
əm (4 D) = 40° and AD = DC 
E 
E 


Find : m (Z BCD) 

[a] In the opposite figure : 
E and D are the midpoints of AC and BC 
„ ADN BE = (M) : ME 22cm. 


A 
»MD =3 cm. ; рЕ = 4 cm. p 
Find : The perimeter of A MAB 

[b]In A XYZ sif XY 27cm. » YZ-8cm. » ZX=10cm. 


» then arrange the measures of the angles in a descending order. 


East Tanta Educational Directorate 
Al-Salam Language School 


5 3 
El-Gharbia Governorate ү\ 


Answer the following questions : 


E Choose the correct answer : 
(4) The number of axes of symmetry of the isosceles triangle equals <... 
(a)0 (b) 1 (c)2 (d)3 
136 
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The triangle whose side lengths are 2 cm. » (X + 3) cm. » 5 cm. becomes an isosceles 
triangle when X = seee 


(a) 1 (b) 2 (с) 3 (94 

In A ABC » if m (4 В) = 130° , then the longest side of it is -== 

(a) BC (b) AC (c) AB (d) its median. 
The triangle in which the measures of two angles are 42? › 69° is -- 

(a) right. (b) isosceles. (c) scalene. (d) equilateral. 

А XYZ is an isosceles triangle in which m (Z X) = 100° ,then m (4 Y) = see $ 
(a) 100 (b) 60 (c) 80 (d) 40 

The numbers which can be lengths of sides of a triangle are --------------- 

(a) 053,5 (b) 35355 (c) 35356 (d) 3,3,7 


LJ Complete each of the following : 
g 


ЫБ 


(5) E 5 


In an isosceles triangle » if any angle has a measure of 60° » then the triangle is ===- 
The intersection point of the medians of a triangle divides each median in the ratio 
а from its base. 


In A ABC » if m (Z A) = 30? and m (4 B) = 90? » then BC = verre AC 
The measure of the exterior angle of an equilateral triangle equals <<<... 
In the opposite figure : A 
In A ABC ,Ар = DB 

»AE- EC D E 
» then DE = 


[a] 


[b] 


In the opposite figure : 

m (Z ABC) = т (4 BDE) = 90° 
»m(Z E) = 30° 

Ар = DC 

Prove that : АС = BE 


In the opposite figure : 


AB > BC X 
es fin 
Prove that : AX > XY 


( 
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Я [a] In the opposite figure : D B 
m (Z A) = 50° ,AB=AC 
» A DBC is an equilateral triangle. N 


Find : m (4 ABD) [a A 
[b] In the opposite figure : A D 

AD // BC ; BD bisects Z ABC 

» AE bisects Z BAD 

Prove that : (1) AB = AD (2)AE1 BD В С 


[a] In the opposite figure : 


D 
m (4 ВАС) = 80° , m (4 CAD) = 30° ў 
» AD // BC 
c 


Prove that : BC > AB 5 
[b] In the opposite figure : AX D 

AC = CB » AD // BC 

‚т (Z CAD) = 30° 

Find : The measures of the angles of A ABC B c 


111, EI-Dakahlia Governorate 


Answer the following questions : 


Choose the correct answer from those given : 
(1] The length of the median from the vertex of the right angle in the right-angled triangle 


equals «e the length of the hypotenuse. 
(a) half (b) twice (c) third (d) quarter 
(2) In A ABC » if AB = АС m (4 B) = 50° , then m (4 A) = eesse S 
(a) 40 (b) 50 (c) 80 (d) 100 
(3) The measure of the exterior angle of an equilateral triangle equals ------? 
(a) 60 (b) 90 (c) 120 (d) 360 
(4) If the point A lies on the axis of symmetry of CD > then AC <. -AD 
(а) // (Ы) L (с) = (9 = 
[5) The right angle supplements -+++ angle. 
(a) an acute (b) a right (c) an obtuse (d) a straight 
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=) 


In A ABC AB + BC - AC ei zero. 


(a) > (b) = (c)< (d) otherwise. 


Complete each of the following : 


[1] The longest side іп the right-angled triangle is === 

[2] ABCD is a parallelogram » m (Z А) + m (4 C) = 100° , then m (4 B) = cs... e 

(3]In A ABC »m (Z A) = 60° » m (Z B) = 70° »then the triangle has езет axes of. 
symmetry. 

(4| The straight line passing through the vertex of an isosceles triangle perpendicular to 
the base -+++ 

(s. 


In a triangle » if the lengths of two sides are 4 cm. and 6 cm. » then the length of the 
third side €] (—X Nisi tim [ 


[a] In the opposite figure : à 
M is the intersection point of the medians of A ABC f 
> D and E are the midpoints of AB and AC D 


i 
ME 23cm. , MD =4 cm. , DE = 5 ст. 2 


Find : The perimeter of A МВС 


[b] Arrange ascendingly the measures of the angles of A ABC if 
AC=8cm. » BC=10cm. » AB=6cm. 


Ø [a] In the opposite figure : 
M is the midpoint of AC 
ym (4 D) =30° 
»m (Z ABC) 2 m (Z BMD) = 90° 
Prove that : AC = BD 


[b] In the opposite figure : 
А ABC is equilateral , BD = DC 
»m(Z D) = 40* 
Find : m (2 ABD) 


Geometry 


[a] In the opposite figure : 
AD // BC >m (4 A) = 100° 
»m (Z BDC) = 70? » BD = BC 


viv] 
a> 


Prove that : A ABD is an isosceles triangle. С 


[b] Using the opposite figure : x 
Prove that : 
The perimeter of A XYZ > 2 XL 


2 iB 
Directorate of Education 
Suez Governorate Inspection of Mathematics 


Answer the following questions : 


Choose the correct answer : 


СЉ A ABC » if m (Z A) = 130° ; then the longest side of it is === 
(a) AB (b) BC (c) AC (d) the hypotenuse. 
(2]In any isosceles triangle » the type of the base angle is -- 
(a) acute. (b) right. (c) obtuse. (d) reflex. 
(3] The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals Ше length of the hypotenuse. 
(a) half (b) third (c) quarter (d) twice 
(4) The triangle whose side lengths are 10 cm. » (X + 3) ст. » 5 cm. becomes an isosceles 


triangle when X = «e 


(а) 5 (b) 2 (c)7 (d) 10 
[5J In A ABC > if AB = бст. »AC=7cm. » then BC € eee 

(a) 16 » 13] (5) [6 » 7] (с) ]1 » 13[ (à) [1 »7[ 
(8) If A Ethe axis of symmetry of BC s then AB с AC 

(а) = (b) // (с) = (d).L 


Complete : 
(1) The sum of lengths of any two sides in a triangle is =+ the length of the third side. 


(2) The longest side in the right-angled triangle is -------------- 


(3) The base angles of an isosceles triangle are + 
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(a) In A ABC »if m (Z B) + m(Z C) -2m (Z A) sthenm(Z A) = ы 


(8) The bisector of the vertex angle of ап isosceles triangle зс 


[a] In the opposite figure : 
AD // BC »m (4 BAC) = 80° 
»m (Z DAC) = 40° 
Prove that : BC > AB 

[b] In the opposite figure : 

If AB > BC 
» AD » DC 
Prove that : m (Z BCD) » m (Z BAD) 


[a] In the opposite figure : 
m (4 ABC) = т (4 BDE) = 90° 
m (Z E) = 30° 
»BD-5cm. 
> D is the midpoint of AC 
Find : The length of each of AC and BE 


[b] In the opposite figure : 
D and E are the midpoints of AB and АС, BE N CD = {M} 
» ED = бст. , MD = 4 cm. » МЕ = 3 ст. 
Find : The perimeter of A МВС 


[a] In the opposite figure : 
DB = DC = ВС , AB = Ар 
əm (Z А) = 80° 
Find : m (Z ABC) 


[b] In the opposite figure : с 
т (4 В) 2 т (Z C) 
АВ = (2 X- 1) em. 
; AC = (X * 3) ст. 
ВС = (9 - X) ст. 
Find : The perimeter of A ABC С (9-X)m. B 
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Math Supervision 


13| Kafr El-Sheikh Governorate Official Language Schools 


Answer the following questions : 


Пп Choose the correct answer : 
(4) If the lengths of two sides in a triangle are 3 cm. » 7 cm. » then the length of the third 


side may Без cm. 

ms (98 (c) 6 (d) 10 
(2) The triangle ABC is obtuse-angled at B › then the longest side is -- 

(a) AB (b) BC () AC @) AD 


[3] In the isosceles triangle » if one of its base angles is of measure 40° » then its vertex 
angle is of measure <... 


(a) 40° (b) 80° (c) 100° (d) 60° 
(4) The measure of the exterior angle of an equilateral triangle 15 eem 
(a) 60° (b) 70° (c) 80° (d) 120° 
(5) In the triangle ABC » if m (4 B) = 75° т (4 C) = 50° » then ВС AB 
(a) « (Ы) > (ez (d)s 
(8)If XA = XB ,ҮА= YB > then XY сс AB 
(a) L (b) = (c) // (= 


Complete the following : 


(4) The point of concurrence of the medians of the triangle divides each median in the 
fatio einni Disi from the base. 


(8) Any point at the axis of symmetry of a line segment is at two equal distances from +++... 


(8) The length of the side opposite to the angle whose measure is 30° in the right-angled 
triangle equals --------------- 


(4]In the right-angled triangle » the length of the median from the vertex of the right angle 
equals +--+: the length of the hypotenuse. 


[a] In the opposite figure : 
ABCD is a quadrilateral A 
əm (Z B) = m (Z ADC) = 90° › m (Z ACB) = 30° 
> E is the midpoint of AC 
Prove that : AB = DE c 
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[b] In the opposite figure : D n 
m (Z ВАС) = 70? ım (Z DAC) = 30° o^ 
злс E 
Prove that : AC > CB © B 
a [a] In the opposite figure : 
ABC is a right-angled triangle at B p А 
, AE and BD are two medians of T, 
the triangle intersecting at M ; AC = 12 ст. P 
Calculate : The length of each of BD and MD € Е В 
[b] In the opposite figure : A 
ABCD is a quadrilateral in which 
AD > AB and BC = CD D B 
Prove that : 
m (4 ABC) > m (Z ADC) 
С 
[а] In the opposite figure : D 
AB =АС= Ср = ОА 
»m (4 ВАС) = 50° VA 
Find : m (4 BCD) C B 


[b] ABC is a triangle in which : m (Z A) = (5 X + 2? »m (Z B) = (6 X - 10)? 
»m(Z С) = (X+ 20)° 


Arrange the lengths of the sides of the triangle in an ascending order. 


n p Directorate of Official Language School 
4| Beni Suef Governorate Education Administration 
Macc 


Answer the following questions : 


Choose the correct answer from those given : 
[1] The point of concurrence of the medians of the triangle divides each median in the 


ratio «m from the vertex. 


(а)3:2 (b) 2:1 (c) 1:2 (d)3:1 
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2) The sum of lengths of any two sides in a triangle is ·-------------- the length of the third side. 
(a) less than (b) greater than (c) equal to (d) half 

(3]In A ABC > if m (4 C) = 55? and m (4 A) = 85° » then +--+ 
(a) AB > BC (b) AB «AC (c) BC > AB (d) AB = AC 

(4] The number of axes of symmetry in the scalene triangle equals -+++ 


(a) zero. (b) 1 (c) 2 (d) 3 


The triangle whose side lengths are 2 cm. » (X + 3) cm. and 5 cm. becomes ап 


al 


isosceles triangle when X = .............. 


(1 (52 (3 (94 
(©) If BA 1 BC , then m (4 ABC) = rere ° 
(a) 45 (b) 90 (c) 180 (d) 360 


Complete each of the following : 

(1] A ABC is right-angled at B » AB = бст. and AC = 10 cm. » then the length of 
BC equals <... cm. 

The number of medians of the triangle is <... 


In A ABC » if m (Z B) = 55? and m (Z C) = 70? ; then the type of the triangle ABC 
- triangle. 


Б 


according to its side lengths is · 


5 


Any point at the axis of symmetry of a line segment is at equal distances 


[a] In the opposite figure : D 


m (Z ABC) = m (Z ADC) = 90° „> 
‚т (Z ACB) = 30° 

and E is the midpoint of AC 

Prove that : AB = DE c 


wo 


[b] In the opposite figure : A 
AB=AC=CD 
and m (Z ABC) = 70° 
Find : m (Z BAD) 


9 
fo) 
gl? 
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[2] In the opposite figure : 


ABC is a right-angled triangle at В 
ym (Z C) =30° sD € AC where DB = DC 
Prove that : A ABD is an equilateral triangle. 
[b] In the opposite figure : 
ABC is a triangle in which AB = AC 
» CD = 3 ст. 
»m (Z CAD) = 25° and AD 1 BC 
Find : [T] The length of BC 
[2]m (Z BAC) 


[a] In the opposite figure : 
ABCD is a quadrilateral in which AB = 5 cm. 
Ар 2 7 cm. 
»BC z2cm. and DC = 4 cm. 
Prove that : 
m (Z ABC) > m (Z ADC) 
[b] In the opposite figure : 
ABC is an obtuse-angled 
triangle at B and DE // BC 
Prove that : AE>AD 


1 Edfu Educational Zone 
15 Aswan Governorate Edfu Official Language School 


Answer the following questions : 


Él Choose the correct answer : 


(1) The angle whose measure is more than 90° and less than 180° is 


(a) acute. (b) right. (c) obtuse. (d) straight. 
[2] The point of the intersection of the medians of the triangle divides each of them by 
the ratio --------------. from the base. 
(а)2:1 (6) 1:2 (с) 3:4 (9) 1:1 
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(3)InAXYZ XY = XZ m (4 Y) = 40° ,thenm(Z X) 2 ee y 

(a) 40 (b) 55 (c) 70 (d) 100 
(4) The measure of the exterior angle of an equilateral triangle is === ۹ 

(a) 120 (b) 60 (c) 90 (d) 30 
[5] In A ABC > if AB > AC » then m (4 B) essene m(ZC) 

(a) > (b) < (с) > (d) = 
[6)InAABC »if2m(ZA)=m(ZB)+m(ZC) »thenm(Z A) = - 


(a) 45 (b) 90 (c) 60 (d) 120 


Complete the following : 

In A DEF » if m (4 E) = 120° , then the longest side is --- 
The isosceles triangle has з axes of symmetry. 

If AB = CD and AB = 6 cm. » then AB + CD = ss cm. 


CORDES 


The length of the side opposite to the angle whose measure is 30° in the right-angled 
triangle is =e 


[5] In ДАВС sif AB 24cm. s BC = 5 cm. » then AC E] vs m: [ 


[a] In the opposite figure : 
ABC is a triangle » X is the midpoint of AB 


Y is the midpoint of BC » XC N AY = {м} LG 
„ XY = 5cm. ¿CM = 8 cm. , YM 23cm. TES 


Find : The perimeter of the triangle MAC p X 5 
[b] In the opposite figure : 

AD = AC » m (Z DAB) = 30° 

»m (4 ABD) = 40° 

Prove that : AB = CB 


El [a] In the opposite figure : 
ABC is a triangle in which 
M is a point inside it. 
Prove that : 


МА + МВ + МС> i the perimeter of the triangle ABC 
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[b] XYZ is a triangle in which : m (4 X) = 40° » m (Z Y) = 80° 
Order the lengths of sides of A XYZ in an ascending order. 


В [a] In the opposite figure : 
ABC is a right-angled triangle at B 
»m (Z C) 230* »D C AC where DB = DC 
Prove that : A ABD is an equilateral triangle. 


[b] In the opposite figure : A 
AB = AC and EB = EC ; AE N BC = [D] 
Prove that : 
(1) AE is the axis of BC 
[8] BD - DC е D F 
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By a group of supervisors 


GUIDE ANSWERS 


Answers of Unit One 


Answers of unit one 


Answers of Exercise | 1 


Numbers Га [25] -27] 10m эў 


Ya [2] s|-3| |} 


a 

(116 Bor 
(5) zero we 
(в) zero a 
©] 0925 


(2b Ga a 
@e i a 
Bec за b 


23х=-2-1= 
^ The S.S.={-1} 
дох+1=27=3 


‘. The SS.={1} 


(5-2) =18-10=8 


^ The S8.= (-3) 


(2): 8x =8-7=1 
ахо 
3 125 
x= ф-16=-128 
+The SS.= (-3) 
O. 2x9 -xX* 2345 EE LT] 
The S.8.= (2) 
(8): X4+3=9343 =7 AX 4 


^S The SS.= {4} 


-8x92-72 
Tm 23 [2733 - 8129 
a 
‘The edge length of the cube = 27 = 3 ст. 


‘The area of one face = 3* = 9 cm? 


"The edge length of the cube = [216 = 6 cm. 
+ Its total area = 6 x 6? = 216 em? 


Let the number be X 
xX = 64 
^ The number = 4 


з 
The length of the inner edge = [1000 = 10 cm. 


‘The volume of the sphere = 4 ape 


um 
a" 


« The diameter length of the sphere 
=2x 4 E i length unit, 


Es 
È: А ` Algebra and Statistics 
m 


2 The volume of the sphere = $ л г = 113.04 
23314 x P 113.08 


SEU 


2. The diameter length of the sphere = 


2. The age of the grandfather = 64 years. 

The age of the grandson (the elder) =[64 = 8 years. 
"The age of the grandson (the middle) = (64 = 4 years. 
The age of the granddaughter = 8 + 4 


^ The SS.= {351} 
(3) Cubing the two sides. 

2X-1 

^ The SS. = (65-4) 


+5 


73 


) 


8), 

The 

87 

B8 

a) {4<{5 о a 2<f5<3 
+ The two numbers are 2 and 3 
eo <{2 i6 PEPEITETI 
< The two numbers are 3 and 4 
fs eio [27 203 
^. The two numbers are 2 and 3 


ATADA -з«{18<-2 


ү The two numbers are -2 and -3 


{\<{2 <4 a ef2<2 
{ва «үво «үзг .в<үво<9 
Yi s 


X 
м1<{5<2 


Cubing the two sides 
{+19 =27 к= 8 
Squaring the two sides 
А 
X= 64 ox = Yea =4 


Let the age of the grandfather be X year. 


^, The age of the man = ix year. 
The age of the grandson (the elder) =X year. 
"The age of the grandson (the middle) = [X year. 


The age of the granddaughter = јх. year. 
x 


ox m 2X + then cubing the two sides. 


2X [X = 8 X s then squaring the two sides. 
aX =64.X7 = 64 


TONG 2. 3<Y50<4 хез 
Acus «(2100 164 


2-5 6ү2100<-4 «x 


[в] {25 «үзз <үз6 2.5 <ү35<6 ~ х=5 
«Tie «20 <{25 а <ү20<5 
74.1 = 1681 (42) = 164 (437 = 1849 > 

(44) = 1936 + (4.5)! 2 2025 
44 <[20<45 21020 =440г45 


Using the calculator 20 = 4.47 


B 
2217 <3 
10.648 › (2.3) = 12.167 
15.625 + (2.6) = 17.576 


fs efr 27 
+ 2.13 29261 , (22) = 
(24) = 13.824 + (2.5) = 


1726 


3 
Using the calculator 17. 


(813 «5 e 


22« 
5+ 1=320r33 
Using the calculator [5 + 1 = 3.24 


5«23 


(a) eo El 2493 
01) =9261 PERS LEEN] 
9-11 209-1 orta 
Using the calculator [9 - 1 = 1.08 

(ja @> — (9c 

Ble Fb ( 

(Me ma 


sxexe2 axed 

4xeQ 
4xeo 
»xedà 

5) ..xEQ 

Ox «d 

2 X= =8000 =- 20 ..xEQ 

(G)x-i-a 4-22. 4 x224123 

огХ=-2+1=-1 .xXEQ 

(8)x-5 1+5=6 XER 

a 

Mx? =3 ETE 


^ The S.S. = {V13 13) 


<The SS.= {пө} 


A [us 
axsa 


X!-264x42256 


= 4256 =» 16 
^. The 8.8. = because 1669 »- 16 
(x8 +5) (Xx? - 


s (x47) (3-6) =0 
..x+7 =0 


orx?-620 


(14)? 219605? 2225 (42) 
22 is included between 14 5 1.5 
(331) = 1096 «(332)» 11,02 (п) 
a NIT is included between 3.31 +3.32 
023) 1780321977) 
ү. included between 12 1.3 

Ay = 13.824 4.5) s 1: 325 
ату #15 

MTS is included between 24 52.5 
(726) 2-17,576 (25) =- 15625 


my =-17 


+ Y= 1Tis included between - 2.6 ›—2.5 
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2076-2289 


28 83852324 
dei 805) 


3 is included between 1.7 » 18 


3 


з + Lis included between 2.7 2.8 


(T The length of one side of the right angle = 


The length of the hypotenuse = 351-2 


(2) The length of one side 


of the right angle РА 
equis 115 / | 


The length of of s 


the hypotenuse | 


ИТЕП 
2 
=6 
[E] The length of one side of the right angle 


#110-145 


‘The length of the hypotenuse = 10+1.55 


(4) The length of one side of the right angle 


‘The length of the hypotenuse = zu =3 


The length of one side of the right angle 


‘The length of the hypotenuse ل2‎ 


v8, ш ds =, 
eet 
me Wu 


The length of the side of the square e 10 em. 
The square of the length of the diagonal 
= (OJ + (I) = 10+ 10=20 


^, The length of the diagonal = 20 cm. 


с 

^ The length of the tree = 3 m. 

S AB+BC=3m. 
в 

++ the length of the left 

part of the tree = 1 m. 4 R 

n ВС=3-1=2 т. طط‎ < 
x 7 © 


 InAABC: m(Z А)=90° 

2. (ACP = (BCP - (ABP 24-123 

s AC= (3m. 

2. The distance between the base of the tree and the 
point of touching of its top with the ground = Y3 m. 


We represent on the number line the point 
representing the number [3 +2 as shown in the 
figure : 


4 
G] 


A2 3 
a 

We find that the point representing the number 

{з +2 lies between the point representing the 

number 3 and the point representing the number 4 

Le [3 +2 lies between 3 and 4 


а 
(3] The ascending order i: 
Yu 47 3 fS N8 ama 15 
S 06=036 A-1-- 1-41 
~ The ascending order is : 


ABA абама 
ie. a5 [71506 [20 ana {27 
в 
Gy sedes 


2. The descending order is : 


п {то ›{64 {62 аһа -V50 
Ea [em z m ies TEEN 
2): 9=Y81 
2 Е The descending order is : 
lalele пог „вт [6 ›-{7 »-V10 ana -V50 
AERE ie Y101 ›9 A6 ›-{7 10 and -450 
x«[«lv[v lig 
2 В 
Arr p 72-4 24>322»$>0 
. 3 
y | V Ru sa» 2 [3 0 
2. The positive irrational numbers are 
x | EREMO 
siy |s] g (There are other solutions) 
x x x x п 
The irrational numbers аге 
әйе postive -V5 ›-{3 and -V2 (There are other solutions) 
[5] negative [S)posiive | E 
т (15) 2225 ,(17) 2289 
1 B> Then choosing 4 integers included 
alc > between 225 » 289 
3» > (except 256 because 1256 = 16 EQ) 
2.225 < 235 < 245 < 255 < 265 < 289 
п 215 < 235 <{245 < 255 «265 < 17 
а Da fe <The four irrational numbers are 
Gla @e e {235 , [245 +7255 ana {265 
9» fos faa (There are other solutions) 
Be fd 
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Using the calculator [3 = 1.73 
(to the nearest hundredth) 
5M <3 < 18 for representing ҮЗ 
^, The length of the hypotenuse = 341 = 2 


2 
+ the length of one side of the right angl 


hy 


MR 


22622245 


xext[32 = 45.66 
Х2=5х2=10 
X= +316 


(has no solution in 1R) 
02 2 16 need 


(3-9) 93-520 
х?-9=0 h 


[5] 
The diagonal length = 162+ 62 — 4/72 cm. 
B 


The side length =[32 cm. 


«The diagonal length =| (V32) (32). 
= [32 +32 2 [64 = 8 cm. 


[7] 

‘The length of the hypotenuse = 52+ 5? - [50 cm. 
@ 

The diagonal length of the rectangle. 


"Gy «y 274 ст. 
< The area of the square = the area of 
the rectangle = 5 x 7 = 35 em? 
2 The side length of the square =35 cm. 
у. The diagonal length of the square =[35 + 35 


10 em. 


Cubing the two sides then squaring them we find that 


OBY «353 «os (2) «22 EVE) =8 


х= apses 9>8 Js» 
orx? Х?=5 ~ -—— —— 
[o] 
2 Let the oth = ON 
s Qi sso RO the other number = X х?+?=7 
3 3 x =7-4=3 x=s3 
s2x!-520 ET T 
axed охе eiae 2. The other number is3 or - 4/3 
1 

orx?« 120 A of Exe 

2 X= 1 (has no solution in R) 
= EX ——|u 
B (2){ х:1=х<3,хєв} —• 
The side length = 5 cm. 4/5 - 

spine ука seq = (3) Jo +3) — 
B Е 

|-2,3[,{х:-2<х<3,хЄв 

The edge length = 1.72! Hartt exe } 
D — — |(Bx:xsixeR) e 
«+ The total area of the cube = 6 (^ [8)]o soof »( x:x>0,xER} 

2135560? 

Bo aL — 

ala 133 = 150m. SEQ 


(8) { х:хг-2,хЄв} 


п E Use the number line to get the following results : 
(Qe Ba [к] @e a “К; En Г чк 
4)® |-со°,-1 5) ]- оо ,– 3 

a 091052] — G-[4] 
Me (9é (9e We we 
We oe ae Mes. BF ae 5] @B+5) BBs} (92 
[4] П ; [Gps Ops, Ve (8) (355) 
Drs ——- | ps, sepes mp mes 
@ps ———ÓÀ ха. | 09 

[ ТКЕН | Get (80-301 G4) Bes 
(pst ттуу DE} Hat mp Ga 
IDEE z о-о |08102 541 Epl 
(Bl ,2[0 [55] و‎ 2 єў * 
perilu —31—71—— | ay, int ma 
a B 
or u——- бз GR @)]-©›-1[ 
= 1 à 60 y= 2. s 
Sesal deee real Brea Gee 
Dres AM 81072) (Jo 5] 
JB o| ——- ERI 
pB —+— |p 
[8)]-со,-4[ ак. жишш [© [®)®-]-3,!] (9]-3s![ 
{GB Use the number line to get the following results + СӘв-]-3 510 OF} 
mi-i [34] Gs) [- 1 53[ oO 
(a)[- 1 »4[- {3} (s) (3:4) Let X be the temperature degrees needed to keep the. 

E Е = first kind. 
ae М 1 Ret s Y be the temperature degrees needed to keep the 

Fes second kind. 

Ө Use the number line to get the following results: | Х = [-3 +4] +Y = [2 +10] 
ps Beis А £. The temperature needed to keep the two kinds 
Gb Ges Gee o | gear same planes KAY = [24] 
[2]-253] [3,6 @[-1 52 
@[-3 +2] - (0) o @ 
(sio Fl [-2 1[U 2 54] Q Be Be (ae b 
mo B {-1 +5} [Sd Be e e 
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[:] 
Roe a X=XNY=[457] 
s¥=XUY=[3 57] +¥-X=[3 sit 


п 

(73113 (2) ею 

E mers 

(1345 msi e 7-342 


IDEE 


=з 
(з (g-30 (0612 (901 (sys 
moat Nt a 
TE 
a 
mAs 52+2 
(314217 (351343 


()-ofs+10 (82-7437 =-54317 
07-24-63 +613 =-24 


[8]3{5-5-2-2{5={5-7 


а 
(y -a*-2-1 


2 
25-2541 
26-205 


(3) «2xax2 3 +4? = 12+ 163 + 16 


=28 +1613 
(8343-22 i45 
(86) -2x 5x 3 (C3) -28 
25-10 343-282 - 103 


10 


Сс (Ea Bd He Ha (8d 
(2e (8S (а Gb (ma fae 
Mı, — (22-1 
(21 [PEE 
mats (в)з+2{2 
бо вү2 09) 60 cm? 


[48] The additive inverse 


o 

(OWs-2 52-25 

(a) 5-2-15-2--4 
(5-2) (115 +2) =5-4=1 
@)х?-у?=(х-у)(х+у)=(-4)(2{5)=-8{5 
(в]х?+2ху+у?=(х+уў=(2{5) =20 
(в)х?-2ху+у?=(Хх-уў=(-4#=16 


УУ _ _ IMMISIT 


хха рр = 
(x42) = ERRE 
=(22) =8 


+2 + be2]2-2 

(212+2) (22-2) 
=2) -OP=8-4=4 

,a-b=)22+2(-)22-2( 
=#2{2+2-2{2+2=4 


даһ=а-Ь 


а 
()x=44+2=6 
and using the calculator X = 5.9 (accepted estimation) 
›у=4-3=1 
and using the calculator y = 1 08 (accepted estimation) 
(2)xxy=6x1=6 
and using the calculator » the expression == 6.3 
(accepted estimation) 
(B)xX+y=6+1=7 
and using the calculator » the expression == 6.9 
(accepted estimation) 


The perimeter = 2 (6 +5+6-Y5 )=2 x 12 


=24em, 


The area = (6/5) (6-5) 236-531 em? 


Г] 

The expression = а (a — b)? + b (b — a)? 
-a(a-bj-b(a-b? 
= (a- b) (ab) = (a-b)* 


= (273) 214 


B 
M-p 


ых?+зуї+4з?=({з)' us 


#2+2хф+4хр= 


ш 
{ф@у=1-{2 
мх=-1+{2 
xy =1) (1)E 
=-1+{2+{2-2-2{2=-з 


лу=1-ү2 


a 

(1]{3хз=2{з [г}{з3хт=2{т 
(2136 x2 2 2x 622 1242 

(4) 3 {бо x10» 2 x 1010 = 410 


4x} ={? (82 f$ «9 =2ү6 


a 
752 +2ү2=7ү2 


tas - v5 - 5 
(33424 22-3122 22 
(3112 - 82 - 32 +4{2 = zero 
(S)2xs 2 es2 e } x92 
se [24s 232-2 2 
(в)7{2+5{2- 4 x 1022 
2T[24512- 532-422 62 


(7313 5x 332-103 = 1542-743 


а 
(O25 на x 25- 25x 1-=2{5+в{5-{5 


=915 
mite 
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(21452 - e 23 | ax lea 2-2 es 
=12 


(з)2{5+2 [9х4 - эўз - 25x4 
=2{5+2{з-2{з-{5= {5 

шү ar ER E E d 

®зүз- A =з{2-Ү? =з 

ses tease nnus 


а 
(10 [E636 =6 x 6236 
(250 =2 x52 - 10/2 
wies 0$ =3 
Wax [2 «54 = 1236 = xe 
B 
Gs - i «2-25 
(20+ S24 =20 + 5 x 26 = 20 + 1076 
WES) -(7) =45-7238 
Gy -2 «Va «V2 + C3) =3-216 +2 
=5-2ү6 
(LB) «x3 fs (5) 215, 
s a is-s 
(8)342-- Reef 32 
B 2 uu 32 =zer0 


sd, EGS 
EN Gd 
wii, „2-46 
Ca o р 5 
Ga гь e IE [5b 
e @a Ma (Ble Mb 
a 
9i er em «à 
@-2 yes mE ma, zero 


MS з+{5+1-{5=4 
хху=(3+{5)(1-{5)=з-2{5 -5 
=-2-2{5 
x+y e 3-2 «5 2 ^25 
xy = (55-32) (52) 23-221 
(S)xeyss-3 245-3122 10-642 
xxy=(s-312) 8-32) 
225-3024 18=43-3012 


›у=з{5+{2 222 els 
y+ 


=з +212 +18) = (2) =2 


{E We know that (x+y)? #=х?+2ху+у? 
axtsaxyey =(215+12+215~ үу 
= (45) = 16x5280 


® 
т х={7+ } хз{з={7+{з 
yd 3V7- з ={7-{з 
x = (хуй =(‹{т [5 7-1) 


z2(-3&24-16 


The perimeter of A ABC 
28+28} 4517 
[e eaaox d +57 


xe esten. 


е] 
33+ 4x } +з{2+2{з-5{2 


EE 
лз нүз +2{з3-5{2=хүз +у{з. 
-{2+5{з3=х{з+у{3 .х=-1,›у=5 
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Answers of Exe 


Bf 5+27 
G- ШР ЗАДАН 


2. The conjugate number =5 2 


B 
(7) The area of one square = 3 = 50 cm? m NUS 0TH) NN. 
2. The side length of one square e 50 = 51/2 cm. FE FEE 7-2 
2. The perimeter of the figure = 14 x 5/2. oÑ ETE ERAD d 
AT 2-13 wp 5-3 
(2) The area of one square = 22 = 12 cm? +3 таз _ _6+6{7 __ 
eram оа MN gm qe 7-9 8-7 
2. The perimeter of the figure = 14 x 23 a 
=28{3em. z „Tit 201715) 
(3) The area of one square = 40 = 8 em? Ts" Ves 7-5 
"SED side ig toto дуз TES 22 cm. a+ 
2. The perimeter of the figure = 12 x 2/2. PE dia)? 
=24 2em. 
=(2{7) =28 
aax eaa eee 3o ix m 
c seme 
Pos EUN 
"(5 ) =4=16 
Pact sy «(YB Ww us 
“HS. =—+2X 
(у (° SEGUE Үс: 
OEY «OB? gy? “Fegan Cee) 
B M «£49 an 
(13) E xm “TEE TC 5413) 


13. 


Algebra and Statistics 


=P) a (se) 
22( 5-43) 2 (5 3) 
225-293 +215+273 


=45=RHS. 
E 1 4-45 _ 13-12, 
(ow o^ c? 

23-12 

We know that : (a — b) (a + b) =a? — b? 
(HH GR Ee 5-3) 
=242x213-416 
E NEES 22053) 
“EG 455 53 


FTH 


a +2 xy +y =) + 


(ETAIT (S) =2 


gos Lec мй) 
Umen 32 

д 
‚х={5-{2 


X and y are two conjugate numbers. 


даса хуку суй = QI 2- 45-12) 
(20) =8 
a 40-15) 
V arx E Lt 
=5 


2 Xand y are two conjugate numbers 
Ixy =(345)(3-5)=9-5=4 
Ox? +y = (x+y -2xy 

= (145+35) -2«4236- 8228 


B s 6 208505) 
"e 53 
[sels 
„_2_„%5-Үз 2015-13). 
т fe 03 
8 5- E 
xx» ر‎ + =) +X 
= (5+ -15413) (I8) (5-15) 
= (3) «221 


m 
xe dede 


хут (үз+үт)({з-Ү?)-! 

2 215 
MR 2 afs 
a Xin Lom) 
"owes ATENS 9s 

21,7443 
eet pets AUTO. 
pen deno co 

7-3 


an FAINT nE 


TMT) 3? 


o 
^x 2- MEET $8 


s 26040. 5 (242413) 


222413 


2, X and y are conjugate numbers, 


‚х+у __2{2-{з+2{2+{з 


ху Qna 48) Q2 3) 


Pye ec 
8-3 5 


52+35 Ys _ 5{о+15 
43s: 4^ 5 
=110+3 
„215-312 „Ят 200-6 _ 
ME C XD 
(x? +y*=(x+yP-2xXy 
= (10+3 + 10-3) -2 (103) (10-3) 


= (210) -2x (10-9) 240-2238 


х= 


(2)xy=(10+3)(Y10-3)=10-9=1 
oXt+y=38Xy 
2+3 2-73 4-3 
- 2,8 nds 
E ae 


дх?+у=(2-{з)' +473 


za-a 34324 327 


Бад ЗА 


1 + 
eee 


гону? (3e 2 5-42 
-Qu3ysn 


2 Х?-49у?=(х-7у)(х+7у) 


- (т: +{в-1 (=) 
(mr. (EE) 


= fs efe ув) (тз +16 es 6 ) 
=26 х2{їз avs 


METUO a) 

FMM) 73 
E 

"EH 

^. X and y are two conjugate numbers. 


say ey 5) (7-45) F 


-2(-3)-4-16 
ый a fi-n 207-65) 
Tres i-is ad 


217-15 
Qo a ER A ER үр 
Xy Bes) (7-55) 


{6+ {5 „16+ 15 ueo 


Yo-¥s_ deeds 6-5 
= 11 +2130 
ТЕЗ ے‎ 11-0 
X 11+230 1-230 121-120 
= 11-230 
axial? 30«1-2130222 
а 
4 @з-{2,7 MY 
av M02 fx» 
(7120 IDE ERE (8115213) 
9-1 
8 
mj is nQYs -3) 
25+3 (2f3+3) 8-3) 
п (273-3) 
=- =2ү5-3 


ла=2,6=-3 


Algebra and Statistics 


22-15 (22-5) Q2 5) 
EDAD, aas 


fs]; s т (fs -1) 
(f) (18-1) 


а 
(+1) 0-1) 
NIE E 


ULT sore 
"ut eG eg 
аб X 
ла=-156=2 pt 
T - 
[:] “Xp Pee iE 
athe expression = 30570) 4059) | 5 me expression =3 (13-12 +13 +12) 
(R48) 08-15) el-e 
4 CERS EEES EZTEN — ج‎ 
Ф 5-3 ور‎ yoty-n 
de. . jest ew 3 
а ааа S DS aD „хау orte Га eo d 461 
(Qe 5) (1-5) Usi 
= paeet GEJ Бый х*Ў-у __({т-{в)а-Ъ 
m Ce qe) 
10 (434 1) POS 


(3) The expression = 513-5 + 


=5{3-5+5(Үз+1) 
=5{3-5+5{35+5=10{3 


(х+уў=х?+2ху+у? 
ЕЕ) ЕР), 
za (i) 6-7) 8-7 
-842116772 84219-8462 14 


(5-1) (6341) 


ony 


Go iasxa =2 x52 = 1012 
12-23» 2-3 32-25 


а E 3 

2x32 264-4 ayp =Ys=2 
Lf 25337 22x32 

3=6 2= 227 کک +2 

(«el 10x 100 = 31000 =3 x 10 = 30 


8 


үз 
3-13 

(s 24 242-5) 2=zero 
(82x 3 2-522 2- зүг 


mA- Y 32 
Үз e 256 = 22 S2 «72 
0215-2 үи =2з-2 x WB x27 

-x 5-25 32-23 


(3 The left hand side = 4 [2 + 22 - 2 x 32 zero. 
= the right hand side. 


(E The left hand side = 32 х 22+ (64) 
= 6 [4+ 64 = 1 =the right hand side, 


a8 
c3 3-254] zx {=з\үз-2\үз-з=тею o 


(32-4 qus sx2 [2 

«32 - 42. 12 - 9 [2 
838-2 [8 e 53-2 8- 18 18 
DEES ESEF i -N3-2[3 [3 ео 


ü 
813 xs an 222 
22s [2-22 22 5[2 


33+ $ x3-349»1 
=з{з+1-3{[3-1=зего 
E n А 
(а]-2{2+4!#& 17217.32 
ПЕП 
3 ul 7 3, 3 
=-2 2.27-2 0432-2 
À 216 5 
(342 «3*2 - 4 26 22 
e 242-8 2342 2-542 40 
Gs 2- 4x 02+ fis e s2- 5 245-5 


u 
s G8 ioa [8 ) 
za 8 o3 8) 


=з: 124 as) [8 = 96 


a 

Te Ba (зс Ga Ga 
0-2 ар (31250 
Ir ma (81 
D 


aues a ED 
(Ns «14 5-1) = Ns) =8x5=40 


чү X-y=34 6-34 6-26 
эх+у=з+[в+з-\[6=6 


-у y 246 E О) 
EG By UO 


x+y 
:$.2 
2^9 
4+2 sx} -4-2-2+1-‡ 
در سد‎ AN 
=24 +24-404 + 1-22-1 
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Algebra and Statistics 


® 3 


+ The edge length of one cube = 24 = 


2. The area of one face of one cube 
223 x23 =4Y9 dm? 

"The area of the using ground 
=5x4f9=2019 а 


mas 


(4) The volume of the cuboid = X x y x z 

29x 10x 52450 cm? 
2(9+ 10) x5 
=190 ст? 


[E] Its lateral area = 2 (X+ y) х 


[E] Its total area = 2 (X y +yz +2 X) 
=2(9х 10+ 10х5+5 х9) 
= 2 (90 + 50 + 45) 


а 
The volume = xx y xze 23 x16 


8 
-- Thearea of he base e (3 (4/3 1) = (3-13) em? 
The volume = the area of the base x height 


= (3-13) (3+13)=9-3=6em? 


+The lateral area = the perimeter of the base x height 


2 a om.) 
zio [l4 [eU [st se The height = qy = 12 cm. 
+s Area of one face = 26 =9 cn The area of the base = E „720 = 144 cm? 
height — 5 


+. The edge length of the cube = [9 = 


em. 


[T ts total area = 6 Û = 6 х3? = 54 em? 


2] Its volume = = 33 = 27 em 


The edge length of the cube = 


3 
F) ts volume = l 


Z) ls lateral area = 4 l 


"The edge length of the cube = 60. = 5 cm. 


[ts volume = ( 


(E) Its total area = 6 Û =6 x 5° = 150 cm? 


7 س 


=. The side length of the base = 144 = 12 cm. 
The total area = 2 (Xy +yz + 230 
=2x(I2x 12+ 12x 5 12x 5) 


528 cm’ 


The area of the face of the cube = m =49стї 
1. The edge length = [49 = 7 cm. 
2 The volume of the cube = [` =7 x7 x7 = 343 em? 


„ + the volume of the cuboid = X x y x z 
2T 2ssq2xs 
=350 cm} 

^. The volume of the cuboid is greater than the 


volume of the cube 


B 

The volume of the cuboid =X x у xz = 17 х7 x4 
=476emê 

»the total area =2 (X y) х2+ Ху 

(1747) x4 +17 x7 

|92 + 119 = 311 cm? 


The circumference of the circle 


ст. 
The area of the circle = xt = 22 x (1057 
34655 


22 The area of the circle = zt ° 


49-7cm. 
The circumference = 2 7 r = 2 x 22 х7 = 44 em. 
The diameter length 


хте 14cm. 
B 


“+ The area of the circle = zt ° 
t= 
sre 64 8 em. 

The circumference of the circle = 2 7t r 
22x3.14 х8 = 50cm. 


7: The area of the circle = 2 x 12.32 = 24.64 em? 
RPAH PEAGA J =784 
r= EET 8 cm. 


2. The perimeter of the figure = 70 r + 2 r 
= 22 х28+2х28= 144cm. 


The area of the shaded part = the area of the great circle 
= the area of the small circle = Лг} = Лг 
=x 25-7 x9= 16 cmi 


Let the radius length of the circle = X cm. 
+The side length of the square = 2 X cm. 


~ The perimeter of the shaded part 
= 4 the circumference of the circle 
+ 1 the perimeter of the square. 
x5420235$ ст. 


In the right-angled triangle ABD at A : 

s (ABP + (AI D) (but AB = AD) 
2. 2(ABP=U4) 2 x 
АВ ={Й98 s 712 cm. " 

+. The area of the shaded part 

the area of the circle — the area of the square 


B 
We 2x2 _ 4-o 
E ET я-а. 
‘The perimeter of the shaded part 


= the circumference of the circle 
+ side length of the square 
x 2x 2 x1 T2» (1 712) em. 


= 14cm? 


‘The volume of the cylinder = 
= 22 x (14)? x 20 = 12320 emè 

The total area of the cylinder=2 7t rh 2 zt r° 
22x 2 x 14× 20 +2 × 22 x (14) = 2992 em? 


The volume of the cylinder = лг? h 
2904= 22 х6 


2..924х7 
1 Ps = 49 лге7ст. 
ttn bsc: 
2 
ıı The lateral area = 2 3 rh =2 x 22 x76 
=264 cm? 


~ The area of the shaded part 
_ the area of the square — the arca of the circle 
Е 2 


Algebra and Statistics 


+: The volume of the cylinder = zt ° h 
2. 1536 = 3.14 x P x 24 
pa 7556 


=100 10 ст. 


у The total area = 27 rh 270 
=2x3.14 x 10 x 24 2 x 3.14 x (10)? = 21352 


‘The volume of the cylinder = 7t r^ h 


= 22 x (TP x 10 1540 em! 
3 


The volume of the cube = Û = (1)? = 1331 em? 
2 The volume of the cylinder is greater than the 


volume of the cube. 


[1)2лгһ,лһ (2а 


44 =2» 7 «r 


‘The volume of the cylinder = 7 f h 
= 22 x (T x25 = 3850 em? 


The lateral area = 2t rh 


82 =2 x Banh 


2 The volume of the cylinde 
xx SE = 104 ст? 


+s The volume of the cylinder = zt r° h 
36x20 xr x4 
1236 و‎ 


3cm. 


The edge length of the cube = 3 cm. 


The volume of the cylinder = Ж r° h 


cher 
The volume of the cylinder = 7t г? 
sTx-xÜ Pan 


~ The height of the cylinder = 


‘The volume of the tank = the volume of the cuboid 


+ 4 of the volume of the cylinder 
=7x7x14+ $x 2 х (3.5) х 14 
= 686 + 269.5 = 955.5 m? 


‘The circumference of the base of the cylinder = BC 
= 4x7 
2x2 


aonr А =7cm. 
The height = AB = 10 cm. 


The volume = л h = 22 x (7)? x 10 = 1540 em? 


‘The volume of the sphere = $ zt P 


+ The volume of the sphere = $t г? 
2 4188= 4 х3141 хп 


prasi 10cm. 


ГЫШ 
® 


Тһе volume of the sphere = $ л 


E 


5625л= {лг SREI = 421.875 


A421875 = 75 cm. 


‘The surface area of the sphere 
We =4 xx (75) = 225 Tt cm? 


Me 


2. The total area of the cube = 6 (3 = 6 x 3*2 54 cm? 


The volume of the cylinder = zt r^ h 

T x (4) x 18 = 288 Tem} 
7: The volume of the cylinder = ће volume of the sphere. 
2. The volume of the sphere = 288 zt cm? 
v флгезвл 
288 х 

4 

2. The radius length of the sphere = 6 cm. 


7 The volume of the cylinder = 7t f h 
2.7536 = 3,14 хг2х24 
Sues 

100 = 10 cm. 

the radius length of the sphere 

Ihe radius length of the cylinder base 

^. The volume of the sphere = 4 x 3.14 x (10)? 


Er 
3 
186 $ ст? 


=216 


The volume of the cuboid = 77 х 24 х 21 = 38808 cm? 
‘The volume of the cuboid = the volume of the sphere 


‘The volume of the sphere = $ zc (3 
+ The volume of the cylinder = the volume of the sphere 
2. The volume of the cylinder = 36 7t cm? 

nXPhz36- n9 h2363X 


2 The sphere touches the six faces of the cube 
. The edge length of the cube = 2 r 
‘The volume of the sphere = $ xc P 


ааст 


297 گے 


4л 
^36 л 2; 
л п > 


+ The edge length of the cube = 2 x 3 = 6 cm. 


2. The volume of the cube = Û = 6 = 216 cm? 


77 The volume of the sphere 

= the volume of 8 small spheres 
WEN) 
офлгіевхалті 


(168) =8г3 


168 


-84cm. 


‘The volume of the sphere = + л (15)? = 4500 zt em? 
+» The volume of the cylinder 
= 4 the volume of the sphere 


олп 4 ха500л v r «20=2000 


100 r= 100 = 10cm. 


“+ The sum of lengths of all edges = 52 cm. 


othe sum of the 4 heights = 3 x 4 = 12 cm. 
+ The sum of the remained edges = 52 — 12 = 40 cm. 
* The base is a square. 


2 The side length of the square 


2. The volume 2 5 x 5 х3 = 75 cm? 


‘The volume of the metal = the outer volume 


= е inner volume = $ r} ~ $t 
= + хл ((357-(21)#)= Li x 33,614 = 140.859 ст?, 


2. The mass of the metal = 140.859 x 20 = 2817 gm. 


Answ 


Тһе SS. 2 {-5} 
6 4 EI 
[2)5x21-62-5 
The S8.= [-1) 
جر هه‎ 
-2 =1 0 1 
[3] 2X23-42-1 x=-4 


|. Algebra and Statistics 


z The SS.={-4} 


n The SS.= {3 


The length of one side of the right angle = 


"The length of the hypotenuse = j 


The length of one side of the right angle = ash 


The length of the hypotenuse = 2+ 


EI 


^X2-4 


2 4 X*3-Xz2X-XzX-2-X 
[5]; -2sx4153 432Xa-2 ^ The S.S,=[-2 +3] 
^ The S.S.= [-3 +2] vo-X4X«X*X«4-X4X n 0«2X«4 
Еве 0х2 2 The SS.=]0> 
Ev 2<-xs6 Ч4Х-4Х55Х+2-4Х<4Х+3-4Х 
<The SS. = [-65- 1 08X42<3 л-25х<1 


©The SS.=[-2 + 1[ 
X-1-X<3X-1-XsX+1-xX 


The SS. = [-3,1 


141 s0«2Xs2 
——— s The S.S.= 
* о 2. The 5.5. = [0,1] 
[8] 3«2X-1«5 n442X«6 Xs3X43-2X«542X-2X 
5 -15Х<2 
12 


(8) (8) By multiplying by 6 
23Х-4<6Х+6<3Х+9 


5-4<3Х+6<9 


BG By multiplyingby3 0-2Х+6<12 
65-2X«6 — ^.32X»-3 


The S.S.= ]-3 53 a 
مم‎ > 
= 3 a3 [<3 <-3 

G Represent by yourself the SS. on the number line: | [а] -È (8)=2ү2 (в) „ар 
W)s3x-2x«4 2х4 (2:5 Op we 

^ The SS = ]- o 4| 
(2): 7x-4x29 AXE хаз a 

.. The S.S. = [3 + oof Ga 21 Be 

5X-2X«943 n3x<2 x<4 |@e e 

The SS. = ]- e ,4 п 
[3] 7X-5X2-8412 42X24 X22 «+ The weight of one box = 45 kg. 


# The SS. [2 > of Let the number of boxes be X 


Algebra and Statistics 


++ the maximum weight that the lift can carry is. 
2200 kg. 
2. The weight of boxes < the maximum weight that 
the lift can carry. 
2452200 х548$ 
2. The maximum number of boxes can the lift carry 
in one time is 48 boxes. 


т -4<-2х<2 


e 3212 
ш 


та+3аХвь+3 
^ [4,7] = [a 3» 3] 


sasl 


2»X»-1 ^ TeSS.=}1»2[ 


Bepi 


z TheSS.=[a+3+b+3] 


ль=4 


яй das 5 
t 21s2X4155 
005254 20х52 

2 The $S.=[0 +2] = m=0,m+n=2 
95:256157 24s2Xs6 

3 3 

x 12s2XS18 65X59 
.4sX-257 «The smallest value of X- 2 is 4 


m 

Multiply both sides by (V3 -V5 ) 
2xs(13+15) (5-15) 

“Note that the sign changed because (113-15) 
is a negative number because [3 <5 " 


2Xs-2 2 TheSS.=]-00 +2] 


[| Answers of unit two 


se|11 
E (5:14) 5255) 5-1) 5-3 ,- 10) 


Answers of Ехег 


Ө The ordered pair (- 1 5 3) satisfies the relation. 


В (1001,-3).0,-10 Got) 
(а) (0 +5) 02,6) ,04 +7) (658) 
(з) 0 52) „(3 2) ,(5 +2) ,(-4 +2) 
4) (2.5 7) 5:3) 9055-45 4) 
‘There are other solutions, 


eae 


ya] ES EINEN 


z| x | -4 | -3 | -2 


у 1-50 [5 
экы i[«4]3 
-3[ 0 [-1 


аа 2s E 
b [-1] o [-2 


2]-9 — [8]zero 4]-1 


Bg 


3 96) satisfies the relation y = k X 
k ^ 


@ (2.1) satisfies the relation y -3x = a 


1-33 


E ~ -3 + 2) satisfies the relation 3 X & by = 1 
^A3Mx(-3*bx221 2941 
b=10 bz5 


E] - G su) satisfies the relation y -2x = 
4 Я 


а-2х 


@  (k ,2 К) satisfies the relation X+ y = 15 
ck +2 k= 1S ETE 
mx (8]y = zero 


атт 


Answers of Unit Two 


From (3) to (8) represent the relations 
graphically by yourself. 


т> 
{х+2 


х|о|,[6 


2 [0 [-2 


From the graph : У 


The area of A ОАВ =4x 3 x 2 = 3 square units. 


^. The straight line intersects X-axis at (3 +b) 
..b=0 
2. (3 +0) satisfies the relation 2 X = y =a 


2x3-0 а=б 
B Be ajb аь 
[5]a (Bla Ob 8ja 
[Ma Mle Me e 


Te e 


KI Let the first number be x and the second be y 
2X+y=12 sysl2-2x 
‘The two numbers are even natural numbers. 


2. X has the values 0 +2 54 «6 then we can 
register the different possibilities to the two 
numbers in the following table : 


x[o[2[s[s 
у Го [а [4 [0 


{E Let the length of the rectangle 
width = y em AX»Yy 
+ the perimeter of the rectangle = 14 cm. 
ЕЛЫ nXeys] 
We can record the different possibilities of the. 
length and the width 
of the rectangle 
the opposite table : Y 


Xem. and the 


| оз [а 
BERE 


Algebra and Statistics 


BD Let the number of bills of L.E. 5 be X + then its 
value =5 X 


and let the number of bills of LE. 20 be y 

> then its value = 20 y 

Ертас тайкы MEL BR 
erus Bex 
схо › (13-3) is divisible by 4 

ie. X has the values 9 » 5 and 1 


+ then we can write the different possil 
the following table : 


x|i|s|»9 
у [з 


(E) Let the store sold in this week X computer's 
table and y chairs. 


7.100 X+ 50 y = 500 
where X and y are two natural numbers. 
л2ҳ+у= лу=10-2х 


+. X is not more than 5 

2. We can write the expectations which represent 
the number of computer's tables and the 
number of chairs in the following table : 


х[о[1[2 13 [45 
у 10 [ғ [6 [4 [2 [0 


E Let the length of any of ће two congruent sides 
in the triangle be X cm. and the length of the 
third side be y cm. 
+» the perimeter of the triangle = 19 

n2Xeyzi9 лу=19-2х 

Xand y are positive integers then X is not more 

than 9 and from the inequality of the triangle 

then X has the values 5 26 »7 »8 and 9 


26 


> then we can write all the possibilities in the 
following table : 


x]slel7[s|o 
FRERERERERI 


figure (1) the slope is positive. 
figure (2) the slope is negative. 


figure (3) the slope is undefined. 

figure (4) the slope equals zero. 

a Ва 

(1) negative [2] его [3]undefined [4] positive 
a ee: 
[zero (2) undefined (3) x-axis (4) BC or AC 

B кв 

[T] the slope of AB = 


[E] the slope of AB = 
[3] the slope of AB = 
[4] the slope of AB 
[5] the slope of AB. 
[E] the slope of AB. 


(E) the slope of AB 
(0) the slope of NK 
ffi] the slope of EO 
(88) the slope of AB 
B8 


(37 Taking the two points (0 +0) +(1 +2) which lic on 
the straight line we find that : 


the slope. 


[Z] Taking the two points (0 »— 1) »(- 2 +3) which lie 
‘on the straight line we find that : 


Answers of Unit Two. 


© m(4M)=45° +. AMNLisan isosceles triangle. | +: The straight line is parallel to X-axis 
ML=LN 2. The slope = zero k-i 

The length of ML units. 
7. The length of LN = 4 units, 


zero 


ES 


ok-4=zer0, 


s N=(3 96) 

» the slope of MN: ‘The straight line is parallel to y-axis 
^. The slope is undefined 

a .. X= X, zero 26-2х=0 


the slope of AB 


3 
zero 


the slope of BC 


the slope of AG 


The straight line is perpendicular to y-axis 
«+ The straight line is parallel to X-axis 
The slope = zero 2. у-у = zero 
43y-620 23у=6 


2 The slope of the straight line pass 


two points (= 5 + 11) and (0 +8) 


from the graph we find that A ABC is right-angled. 


from (1) and (2) we find that the three points are 


The slope of the straight line which passes through | J 


the two points (1 » 3) and (3 » k) equals 3 


M (lying on the straight line whose slope 


The slope of AB = 


2 The slope of the straight line which passes through | "^ slope of BC 


the two points (3 +c) and (5 »~ 2) equals = 3 and the slope of AC 
5-1 


же observe that the three. 


points are not collinear, 


zen [1] © The slope of AB 


The slope of BC 


+. The slope of AB = the slope of BC 
and the point B is a common point, 
2 The points A + B and C are collinear 


27 


le —— ——— =з —— — a 


s. The slope of AB = the slope of BC and the. 
point B is a common point. 
The points А + B and C are collinear, 


^; The slope of AB. 


+s The slope of BC = = 7 

у. The slope of AB = the slope of BC and the 
point B is a common point. 

1. The points A » B and C are collinear, 


+ The slope of AB = 2 


^; The slope of BC ===" =} 


+ The slope of AB # the slope of BC 
2. The points A » B and C are not collinear, 


The slope of AB 


+ The slope of BC 
‘i The slope of AB æ the slope of BC 
“+The points А + B and C are not collinear. 


©; The slope of AB = 2 i 
2 


«+ The slope of BC == 
^, The slope of AB # the slope of BC 
£, The points A +B and C are not collinear, 


=! 


«+ The slope of the straight line which passes through 
the two points (7 2 »7) and (3 +y) 


+ The three points are collinear. 
y-7 


E 
547 


лу-7= 
2 


^: The slope of the straight line which passes through 


the two points (3 »— 1) and e » D equals i 
é =} 
m 3 
4X-328 +Х=6 


хо The slope of the straight ine which passes through 


the covered distance 
The taken time. 


=! = 60 km/hr. 


2. The covered distance = © taken time x the 
uniform velocity = 60 x 5 = 300 km. 


+s The uniform velocity = 


‘The rate of consumption of fuel 


__ the amount of consumed fuel 
time 


AT 2 29 рел, 


The slope of AB = 
+ The slope of BC = $=1 = -3 
‘i. The slope of AB # the slope of BC 


CE AB 


«+ The slope of the straight line which passes through 
the two points (4 » 1) and (~2 »7) 


з 300 
2. The consumed amount 
tariis of! озо x time 
EPI 
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[F] At the moment of starting the motion» the body is 
at a distance of 2 metres from the fixed point. 
At C2 6 » the body is at a distance of 8 metres. 
Taking the two points (0 » 2) and (6 +8) on 
the straight line which represents the relation 


between t and d 


2 the slope = 6207 
it represents the velocity of the body within 
a going trip. 
[8] At the moment of starting the motion » ће body is 
at t distance of 12 metres from the fixed point. 
Аг = 6 the body is at a distance of 2 metres. Taking 
the two points (0 + 12) and (6 +2) on the straight 
line representing the relation between t and d 


It represents the velocity of the body within the 
returning back. 

(3) On starting the motion + the body is at a distance 
of 8 metres from the fixed point, 
At t =6 the body is at a distance of 8 metres. 
7: The straight line representing the relation is 

horizontal. >. The slope = zero 

It means that the body is rest, 


а 

Taking two points on the straight line representing the 
relation between t and d say (0 +50) and (4 » 150) 

2. The uniform velocity = the slope of the straight line 


[3] Taking two points on the straight line representing 
the relation between t and d say (0 » 50) and (2 +200) 
~ The unifrom velocity = the slope of the straight 


line = 20-59 5 km hr. 


from the graph : 

‘The car is at a distance = 275 km. from the point 
0 after passing 3 hours from the moment of 
beginning the motion. 


a 

(4) The velocity within the first 3 hours = the slope 
of the striaght line OB = 125 = 412 km Ar. 
‘The velocity within the next 2 hours = the slope 
of the straight line BC = 125 = 62-4 km hr. 

[8] The average velocity within the all trip 
= total distance „250 = 50 km/hr. 


ulüme — 5 


Answers of Unit Two. 


[3] The velocity within the first 3 hours = the slope 


[2] The velocity within the next 4 hours = the slope 
of the straight line = 4Z = 60 =- 15 km hr. 
The negative sign means that the bicycle returns 
back with velocity 15 km hr. 


‘The total distance = 40 + 60 = 100 km. 


[F] The slope of the straight line АВ. 
260-20. 40. 
ir E 4 10 


‘It means the increasing of the capital wit 
the first 4 years with rate equals 10 thousands. 
pounds/year, 

The slope of BC = 


50 = zero 


6-4 
It means constancy of the capital within the fifth 
and sixth years. 


The slope of CD = 50-60 = =10 „5 


=10 


8-6 2 
It means decreasing of the capital within the 7^ 
and 8^ years with rate = 5 thousands/year. 
[2] The starting capital of the company 
= 20 thousand pounds. 


a — 
(The slope of AB 
It means that the increase in height goes with 

respect to the increase in age. 
‘The slope of BC = 175-125 E =5 
It means that the increase in height goes with 
respect to the increase in age but with a rate less 
than the rate within the first 8 years. 
The slope of CD = os = 
It denotes the constancy in height inspite of the 
increase in age after 18 years. 

[E] The height of the person at age 30 years = 175 cm. 
and the height of the person at age 8 years = 125 cm. 
+. The difference = 175 - 125 = 50 cm. 
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® 

(1) The greatest capacity of the tank = 70 litre. 

[2] The tank will be empty after 30 hours. 

Га) The remained fuel = 35 litre. 

[4] Taking the two points (0 + 70) » (30 » 0) on the 
straight line representing the relation, 

2. The rate of consumy of the fu. 
‘The slope of the straight line = 70 0 lii 
The negative sign means the rate of consumption. 

i.e. The amount of fuel is consumpted with rate 

2 


L litre/hr. 


В 100 pages. 
[2] Taking the two points (0 » 100) and (3 +40) on 
the straight line representing the relation 
we find that the rate of decreasing the number of 
pages = the slope of the straight line 
20 pages/hr. 
‘The negative sign expresses the decreasing in the 
number of remained pages with rate 20 page/h. 
+ The remained pages decreases with rate 20 page/h 
2 There are 100 pages. 
2 The person finishes reading the book after 
100 


20 


(3) 


5 hours. 


(7) The depth of the well before beginning digging = 5 m. 
(8] The depth of the well after finishing digging = 40 m. 
(3) The total time taken in digging = 10 hr. 

[4) The average of digging the well in the first 5 hours 


ve slope of the straight line 
[E] The average of digging in the last two hours 
= the slope of the straight line 


230-215 2625 mhr. 


10-8 
® 


(4) The uniform velocity during the ERE trip 
= the slope of the straight line = 00 = 20 km/hr. 


(2) The average velocity during returning back 


total di a. 
eae Ts r emu, 
(а)! means that the bicycle stopped within the 6^ 


hour from the beginning. 


30 


Let the covered distance be d km. 
The amount of the remained fuel in the tank be y litre, 
At the beginning the covered distance = zero. 
The amount of remained fuel = 40 litre 
We express this by the point A (0 +40) 
©: After covering distance. 


‘The amount of 
remained fuel 

x 40 = 30 litre, 
We expresses this by 
the point B (120 , 30) 


2. The rate of decreasing 
the amount of fuel 


= the slope of AB 


30-40 
120-0 


„'. The amount of fuel decreases with the rate one 
for every 12 km. 


2. The distance covered by the car when the tank 
becomes empty = 12 x 40 = 480 km. 


a 100 km. 
[2] The train A took 2 hours 
the train B took 2+ hours. 
(8) The average speed = {otal distance. 


0797970079779 


120 7712 


total time 
with respect to the train A 
The average speed = m = 50 km/hr, 


with respect to the train В 
the average speed = S = 40 kmJhe, 


[4] It means that the iain x was at rest from half past. 
ten till half past eleven. 


[1] Tortoise 
B me dea of the tortoise 


the covered distance 
the taken time 


= 100 = 13. metre / minute. 
ime: average velocity of the rabbi 


00 _ i 
= 1 = 1 metre / minute, 


(а) It means that the rabbit was at rest from the tenth 
minute to 60" minute, 


(4) The velocity of the bicycle = the slope of the 
straight line = 200-125 = 12.5 kmh. 
121300 minutes = 5 hours + 
then the bicycle is at 
distance = 162.5 km. 
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Answers of unit three 


3] The least height = 112 cm. and the greatest 
height = 199 cm. 
The range = 199 — 112 = 87 ст. 


25- Ht 5 25-| 5 Sets Tallies Freq. || Sets | Freq. 
3e-| HH HH III 13 3-| 13 no- СД 2 no-| 2 
35- | HH HH HH | 16 35-| 16 120- m 3 120-| 3 
40- HH 5 40-| 5 130- LA 3 130-| 3 
45- 1 1 45- 140- HHI 6 140-| 6 
‘Total 40 ||Total| 40 | 150— He pues 150-| 9 
160- HM 8 160-| 8 
B [ses 170-| ##/ 7 |m-| 7 
m- 180- 8 7 180-| 7 
40- 190 – Ht 5 190-| 5 
50- Total | 50 Total | 50 
rm 
w- Sets | Tallies Freq. | Sets | Frea- 
в0- 165- LÀ 8 165-| 8 
w- 
Total 
The set w 
"The sets which have the lowest frequency 
are 80 - +30- 
Sets | Freq- 
mE 
u- 2 
28-| 6 
32-| 7 
3-| 12 First : Problems on the ascending cumulative. 
CERES frequency curve. 
a ‘The upper J Ascending 
Ses | Freg. boundaries of sets | cumulative frequency 
o- 2 less than 2 ° 
ro 7 less than 6 3 
s-| 2 less than 10 
n-| 15 less than 14 17 
614 less than 18 7 
Total] 40 less than 22 39 
“The percentage of those who obtained 12 marks nex 6. 
Jess than 30 50 


atleast = 19. х 100247556 
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| 
Answers of Unit Three =a 


frequency. 

° 

П E 
lsstan30 | 20 E a 
ей = S ә ю 9 we 10 
Jess than 50 50 [Z] From the graph : The number of factories which 
less than 60 60 work less than 75 hours = 37 factories. 
Fee (3) The percentage of the number of factories which 


well 33‏ اریاضیات لفات - (lel‏ /۲ ع / ت ۱ таб‏ 


Algebra and Statistics 


sed value in the table = 10 


Ө The 


The lower limits Descending. 
of sets cumulative frequency 

55 and more 60 
60 and more 52 
65 and more 40 
70 and more 22 
75 and more 12 
80 and тоге 5 
85 and тоге 

90 and more. 0 

Frequensy 


The lower Descending. 
(7) | boundaries of sets | cumulative frequency’ 
Tand more 30 
2 and more 48 
E 25. From the graph : 
4 and more 40 2 
Sand more 28 The number of persons whose weights are. 
6 and тоге 13 68 kg. and more = 28 persons. 
7 and more 6 
S and more. ° 


[8] From the graph : The number of pupils who 
study 6 hours and more daily = 13 pupils. 

[3] The percentage of the number of pupils who study 
6 hours and more daily = E x 100 % = 26 % 


"Third : Problems on the two curves together. 


The upper | Ascending || The lower | Descending 
limits | cumulative | limits | cumulative. 
ofsets | frequency ||  ofsets | frequency 

less than 8 ° Sand more | — 100 

less than 12 4 12and more | — 96 

less than 16| 11 16 and more| — 89 

less than 20 | 23 j20andmore| — 77 


less than 24 | — 4i 
less than 28 | 61 


24and more | — 59 
28andmore| — 39 


less than 32 |__ 80 — ||32апд тоге 20 
less than 36 | 91 36 and more 
less than 40| 97 |40and more 
less than 44 | 100 ||Mandmore| — 0 


Answers of Unit Three 


[21740 students. [3] 140 students. 


boundaries | cumulative | boundaries | cumulative. 
ofsets | frequency | ofsets | frequency 
less than 0 9 [| Oandmore [100 
Kessthan10[ — 8 — [10andmore| 92 
less than 20| — 22 | 20andmore| 78 
less than 30| 37 |3»a»dmoe| 63 
less than 40| — 65 — |40andmore| 35 
Kessthan50| 88 | SOandmore| 12 
less than 60 | 109 [60andmore| O 


Жыш О А 8 


Ei 


= 


oS 3» x 0 x 6 
From the graph : The number of students who got 
less than 40 marks = 65 students and the number of 
students who got 40 marks or more = 35 students. 


The number of students who got 20 marks or more 


= 78 and their percentage = Tr. x 100 % =78 % 
(5) The number of students who got 45 marks or more 
= 23 students and their percentage 
23 100 % = 23 % 
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Algebra and Statistics 


[T] The frequency distribution table. 


of Exercise 


Ses | 5- [10- | 15- | 20- | 25- |30- | Total 
Frequency | 7 | 20 | 29 | 37 | 15 | 12 | 120 


The sum of values rz 1ç jower limi i 
Namberaf valves СЕ) lts lower limit» its upper limit. 


ю [ди 


14 (873940 


(2) The ascending cumulative frequency table. 


"The upper limits ‘Ascending 
of sets cumulative frequency 
Tess than $ ° 
Tess than 10 7 
Tess than 15 7 
less than 20 56 SA (i wh Cale 
less than 25 эз س‎ 
less than 30 108 2 
less than 35 120 = 
120 
80 
am 
S 
15 
E] 
146 
9% 
55 
350 
The mean of marks of students = 220 = 35 mars. 
‘The number of failed students = 3 students. 
a 
ja Sets | ou 2 "хх" 
16- |18 10 180 
m-| 2 15 эю 
(а) From the graph : The number of workers whose | [24 | — 26 n БЯ 
experience years are less than 17.5 years a- | 30 25 750 
Hox oda [эг э Е] 7 
w| s 8 304 
"Total 100 2816 
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Answers of Unit Three. | 


a а 
Sets oe M хх" Sets pr. IN "хх" 
[m 20 2 40 = 10 3 EJ | 
35- E] З, ЕЈ 18- 20 10 200 | 
z- - 5 E] 25- EJ 12 360 | 
45- 50 8 400 3- 40 10 400 | 
EN o в 360 45- ЕЛ g 250 
65- 70 4 280 Total 49 1240 | 
75- 80 2 160 | 
Total ЕЛ 1530 7. The mean =31 marks. | 
(8]The number of students whose marks are not less 
Jn than 35 = 15 students. 
[7] RD) The missed number is 5 
Sets x p I "xxf Sets кта "хх" 
1ю-| 12 12 1704 3 5 2 м 
d4-| 1% 20 2920 = z 36 
ма |150 3 5700 n 16 5 » 
12-[ as 2 3388 EH 29 1 c] 
156- | 158 17 2686 z- a q m 
100-| 162 I 1782 3- E E из 
тош [1 18180 5 E 2 “ 
Total ЕЛ 612 
NUM 
The mean = SS = 151.5 em. 
Ses Î “x "f "Xxf- 
1- 15 1 3 
1- 25 3 75 
3- 35 5 175 
4- 45 12 54 r "XX 
5- 55 15 815 15 10 150 
в- 65 7 455 25 7 rj 
T Д5 6 = 30- 35 20 700 
лыы » ge w- 45 32 1440 
s- 55 17 935 
7. The mean of the number of hours of study ru 3 A = 
=e 5.1 hours. Total 100 3910 
(2) The number of pupils who study less than 4 hours | The mean = $210. = 39,1 


daily = 2 + 3 + 5 = 10 pupils. 


()25-+10 
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(2i sem +B 14 f= 
> an S 
КЕЛ ›х=10х18=180 
7 275 
B ET sy = 1040-— (10 + 90 + 300 + 180) = 560 
12 ЕП E ea) 
10 415 И 
з 420 ,m=5+ 15+30 +40 + 10 = 100 
4 230 1140 
2) The mean = 114 marks. 
E] 2200 e 100 714 
=44kg. An 


50-(4+5+8+7+5+1) 


=20 ^4kz22 
x D. "хх" 
2- 4 4 16 
6- 8 5 40 
10- 12 8 96 
14- 16 20 EJ 
18- 20 7 140 
22- 24 5 120 
26- 28 1 28 
Total 50 760 
The mean = = 152 days. 


{E ~ The total of marks of the student in 5 months 
=5х238 = 119 marks. 


+ let the required mark of the sixth month be X 
Aes 1 1194X5144 
д X= 144 — 119 = 25 marks. 


^, The mark of the student in the 6^ month is 25 


The order of the median = 
The median = 6 


{B ~ The total of marks of Magdi in 4 exams 


= 4 x 16 = 64 marks. 

set the required mark be x 23. = 18 NR LL ER NET ore RE 

644X=90 5 X=90-6 2. X2 26 marks. Tess than 40 ° 

"The mark of Magdi in the 5" exam should be less than 50 1 

26 marks. - less than 60 4 

less than 70 12 

m less than 80 26 

less than 90 M 

Jess than 100 40 


Answers of Unit Thre: 


2. The median wage = 520 pounds. 
a The upper Ascending. 


au 


ю € w w % We 110 


"2 The order of the median = 100. = 50 3X Sw 
~ The median of working hours = 89.5 hours. “+ The onder of the median = $ = 30 
2. The median mark = 22 marks. 
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u 
‘The upper | Ascending || The lower 
limits | cumulative | — limits 
ofsets | frequency || ofsets 
less than 5 0 5 and more 
less than 15| 3 15 and more 
less than 25 |_7 25 and more. 
less than 35 | — 14 35 and more 
less than 45 | — 18 45 and more 
lsstanss| 20 55 and more. 


Frequency 


From the graph we find that the median = 29 kg. 


The Ascending || The lower | Descending. 
ims 
ofsets | frequency || ofsets | frequency 


less than 10 o 10 and more| — 90 
less than 14 8 14and more] 82 
less than 18 | — 18 18andmore| — 72 


lesthan22| — 42 — |22andmore| — 48 


less than 26 


less than 30 


63 
75 

less than 34| — 84 — |[34andmore| 6 

lssthan38| — 90 


B 
The upper | Ascending || The lower | Descending 
boundaries | cumulative | boundaries | cumulative 
ofsets | frequency || of sets | frequency 
less than 14| — 0 — |l4andmore| — 500 
lesthanis| 90 — |ISandmore| 410 
Tess than 16 | 220 — |l6andmore| 280 
Jesthani7| 330  |I7andmore| 170 
less than 18| 410 |ISandmore| — 90 
less than 19 | 480 — |I9andmore| 20 
lestan20| 500 — j20andmore| — 0 


40 


тошу 


From the graph we find that the median mark = 22.5 marks 


Answers of Unit Three 


о] 
[1] (11x230 ,к+2=100-(10+17+20+32+4) 
as 2к+2=17 15 


1 

E 
“+ The order of the median = 50 = 25 
+. The median = 17.6 
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ii ШШ 
303 x юв юз 
From the graph : The mode age = 43 years. 


d | 
0 3 ю 4 WM 9 о 


From the graph : The mode = 57 


юм ow m ow x MON 


From the graph : The mode mark = 24.5 marks. 


From the graph : The mode age = 18.8 years. 


0 nS 120 129 no D$ MO M$ 


From the graph : The mode height = 132.75 cm. 


WoW Ww » m xw 
From the graph : 


‘The mode of the amount of milk = 19.2 galoons. 


a 


ize 
ae 


cs 


ij 


NC 1 
From the graph : The mode weight = 20.8 kg. 


Gv k+4+3k+4k+3k+1+3k-1+k+1=50 
AIg5ke5250 < 15k=45 Каз 
Total 
50 
s 


From the graph : The mode weight = 43 kg. 


B 
[xe uo 
ak-4=100- (10 13:620 16+ 14+ 11) 
20-4916 xke20 
(2) 
9 
3 
К. 
di. 
D 
H i 
А. 
1 
‚|. 
э ою о we п 00 TO ue e 


From the graph : The mode wage = 105 pounds, 


43 


—— 
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ul Pr 
EPI E 4 

x-| w 15 $00 | \/ 
as- | % ЕЛ 1300 3 

s| o EJ 1380 а 

s| m 20 1400 

- | 9 8 60 
85| 9 П 360 v) i 

Total 100 5880 ' i 
P ^ 5880 : 
+. The mean of working hours = Soa- с = 
58.8 hours. 


(2) We form the ascending cumulative frequency From the graph? 
table as follows : We find that the mode = 52 hours. 
‘The upper limits Ascending ے‎ —— 
of sets. cmulative frequency [74] 
кеша» 0 (Tk = 100- (10+ 22+ 26 +20 +8) = 14 
less than 45 15 o 
Jess than 55 45 
less than 65 68 Sets x ing "хх" 
less than 75 88 20- 25 10 250 zz 
Jess than 85 96 y- 35 14 490 
less than 95 100 4- 45 22 990 
s then we draw the ascending cumulative = s | # 1430 
frequency curve as follows : a- 65 2 | 1300 
‘Frequency 7- 75 8 600 
Total 100 5060 
Г 
= 500 „ 
А 2. The mean = 76°. = $0.6 pounds 
(В) 
м) 
LJ Ы I 
e E 
а » i 
А D | i 
» u i 
» s i 
10) 4 Н 
t Sen 


Е 0 з 
+ The order of the median = 190 = 50 
^ The median = 57.5 hours. 


5 95 


* » юю @ N 


From the graph : The mode value = 54 pounds. 


[17 3k*4k250-(7 1084) 
2 7k=21 k= =3 


From the graph : The mode weight = 43 kg. 
[E] The order of the median = 3Û = 25 


~ The median 43.5 kg. 1 

[| Answers of accumulative basic skills 
a 

Ge Bo ıs 
(47154 2 mi 
[7500 M4 (8)12 
9 (27 (2)6 +852 
а 

Ge Be Ba 
(аја [5a Me 

а Sb [а 
a Me fa 


Answers of Unit Four 


Answers of unit four 


Answers of Exercise | 1 


@ 

(Ta median (2)3 (3) опе point [4]1:2 
(02:1 fa 0916 

а 

(a Ba a Ma 
Ba a De 

B8 

[T8 em. +5 em. (6em. s4cm 4 


[8]6cm. »3cm. »4em.. [4]5 cm. » 12cm. +27 cm. 


a . 
> AD » BE are two medians in A ABC + 
ADNBE={M} 


„ Mis the point of concurrence of the medians of A ABC 
MD=4AD= [m 
о 
“+ Dis the midpoint of BC » E is the midpoint 
of AC in A ABC 
s DE= $ AB= d x9=45 cm, 


x6z2cm. 


4x9=3em, 


1 
SMEs } BE 


6) 
From (1) » (2) and (3) : 
2. The perimeter of A MDE = 2 + 3 + 4.5 = 9.5 cm. 


(The req.) 
8 = 
^; Dis the midi of AB 
+ E is the midpoint of AC 
^ BC=2DE ^ BC=8cm. 


M is the intersection point of medians of A ABC 


7 MC = 2 DM 2 MC = 6 em, 
+BM= 2 BE 2 BM=4em. 
<The perimeter of A BMC = 8 + 6 + 4 = 18 em, 


(The req) 


7 M is the intersection point of the medians of A АВС 
$MC=4em, 


2. The perimeter of A MXY = 4 + 5 +3 = 12cm. 
(First req.) 
ЗАМ =2 MY 26cm. 
^; X is the midpoint of AB + 
Y is the midpoint of BC 
4^ AC22XY = I0cm. 
2. The perimeter of A MAC = 6 +8 + 10 = 24 ст. 
(Second req.) 


ү Fis the midpoint of AB 

+ E is the midpoint of AC 
2. BE + CF are two medians in A ABC P 
+ Mis the intersection point 

of the medians of A ABC oe 


a 


о 
“+ F is the midpoint of AB » E is the midpoint of AC 
BC-4cm. [7] 


From (1) » (2) and (3) : 
„The perimeter of A МЕЕ. = 2 + 3 + 4 29 cm. (The req) 


< Mis the intersection point of medians of A ABC 
2 MES ФАМ 
* MD» } MC 
< D is the midpoint of AB › 
Fis the midpoint of BC in A ABC 
зове LAC 
By adding (1) » (2) and (3): 
^ ME-+MD + DF = } AM + } МС+ 5 AC 


“FES 


ay 
02) 


(3) 


+. The perimeter of A MFD 
= 1 (AM & MC AC) 
= i the perimeter of A AMC 


= } х36= Bem. (The req.) 


Mis the point of concurrence of the medians of A ABC 


2. CD is a median in A ABC 


47 


Geometry 


4 DM= d MC=3em. 

“+ A AMD is a right-angled triangle at M. 
+ (АМУ = (ADJ? (DM) = 25-9 = 16 
АМ z4cm. 

2 ME= d AM -2cm. 


[o 

ABCD is a parallelogram 

2. The two diagonals bisect each other. 

Mis the midpoint of AC 

2 DM is a median in A ADC 

+» DE=2EM 

2. E is the intersection point of the medians of A ADC 
“EEFC 

+. CF is a median in AACD г. AF = FD (ОЕР) 


+ The two diagonals of the rectangle bisect each other. 
2. M is the midpoint of AC 
2. BM is a median in A ABC 
“ Bis the midpoint of AB 
СЕ is a median in A ABC 


(The req.) 


2 CEN BM = (F) 

2. F is the intersection point of the medians of A ABC 
(First req.) 

= BF=2BM 24= 2ВМ ВМ=бст. 

22 The two diagonals of the rectangle are equal in 

length and bisect each other. 
ЗАМ = BM=6cm, (Second req.) 
B 


^: D is the midpoint of BC 

. AD is a median in A ABC 

ТАМЕ ДАР 

M is the intersection point of the medians of A ABC 
- CF is a median in A ABC 

- F is the midpoint of AB .. BF= + AB 
 AC=AB 2 BF=4ACQED) 


a 

D is the midpoint of BC 

2 AD is a median in A ABC. 
M=2MD 

2. M is the intersection point of 
the medians of A ABC. 
MECE 

2. CE is a median in A ABC 


mbes 
ЕС= 3 12=4ст. 


> Mis the point of concurrence of the medians of A ABC 
CD is a median in A ABC 
у. Dis the midpoint of AB 

In AAMB : 
=+ D is the midpoint of AB » E is the midpoint of BM 
2 MD + AE are two medians in A AMB 


2. Nis the point of concurrence of the medians of 
AAMB 


2. MN=2ND 
2 xX+3=2X-2 


2. X+3=2(X-1) 
л3+2=2х-х 


+ ND= 
2 MD=ND+MN 
г CD is a median in A ABC 
4 MC=2MD 224 cm. 


B 

ABCD is a parallelogram 
The two diagonals bisect 

each other. 

7. Mis the midpoint of BD 

CM is a median in A DBC 
Bis the midpoint of BC 

2 DE is a median in А DBC 
the intersection point of the medians of A DBC 
BF bisects CD (QED. 1) 


-1=4cm.»MN=5+3=8 cm. 


12cm. 


(Q.E.D. 2) 


AD and BE are medians in A ABC 


7. M is the intersection point of the medians of A ABC 


>v MECF CF is a median in A ABC 
2. F is the midpoint of AB 
InAABM: 
12 Fis the midpoint of AB » N is the midpoint of BM 
2 NE AM 2 NF/MD a) 
InABMC: 
++ D is the midpoint of BC » N is the midpoint of BM 
^ ND/CM ^ ND//MF о) 
From (1) and (2) : 
2. The figure FNDM is a parallelogram. (ОЕР) 
ш E 
2 D is the midpoint of BC 
2 AD isa median in A ABC 
$7 AM=2MD:MEAD 


7 M is the intersection point of the medians of A ABC 
+ MEBE 

ВЕ is a median in A ABC 
s BM=4cm. 

» ' A BCE in which : 

D is the midpoint of BC » DF // BE 
^. Fis the midpoint of EC 

+ DF= d BE-3em. 


D ERNE 

D is the midpoint of BC » DF // АС 

2. Fis the midpoint of AB A DF= 4 AC 

InAABD: 

^: E is the midpoint of BD + Е is the midpoint of AB 
2. AE and DF are medians in A ABD 

^. M is the intersection point of the medians of A ABD 
DM = 3 DF DF= } AC 


= DM= 4х }ac= ТАС (QED) 


Bg _ ^ 
CD and BE are two medians in A ABC. 
Miis the intersection point 

of the medians of A ABC 5 

AF is a median in A ABC 

F is the midpoint of BC 


7 BM=2ME 
2 BE=2+4=6cm. 


(The req) 


Answers of Unit Four 
E is the midpoint of AC 

FE // AB »FE= AB 

FE// BD .FE- BD 


2 DBFE is a parallelogram (QED) 

a 

@3 (2) half the length of the hypotenuse 

Bright Гај half the length of the hypotenuse 

[5] twice [8] twice 

а 

@3 [210 Es (3118.9, 455 

[8555 415 [89.8 +10 +27 

a 

D Bb e 

(ala Sb (а 

а 

In AADC: 

+ m (4 D) = 90° + Eis the midpoint of AC 
xDB2d 

20Е= ТАС [m 

In ABC: 

= m(Z B) = 90° » m (Z АСВ) = 30* 

ЛАВ= АС Q 
From (1) and (2) : 

^ AB = DE QED) 

In ALXZ: 

+2 Dis the midpoint of LX » E is the midpoint of LZ 

+ DE= } XZ a) 
From A XYZ: 

+ m(Z Y)=90° » M is the midpoint of XZ 

2 YM = } XZ 0) 
From (1) and (2): 

^ DE=YM (QED) 

а 

In SACD: 


^: E is the midpoint of AD » F is the midpoint of CD 
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|. Geometry 


S EF= } AC ^ AC= 8cm. In AADC: 
InAABC: m (Z DAC) = 180° — (60° + 90°) = 30° 
s m(Z В) = 90° m (4 ACB) = 30° ^ DC- } AD 
s AB= d AC-Aem. (The req.) | АР (The req.) 
pA tor InAADB: 
"+ m (4 BAC) = 90* D is the midpoint of BC v т (4 ADB) = 90° AE = ЕВ 
^ BCz2AD22x3-6cm. ^ DE= } AB 
InACBE: Similarly in A ACB : 
s m (£ CBE) = 90° ›т (Z E) = 30° s m(Z ACB) = 90° AE = EB. 
EC-2BC-2x6- 12cm. AB 4 DE=CE 
» 7 Fis the midpoint of CE d 
" 1 ^. А CED is an isosceles triangle. (Q.E.D.) 
Вее $ EC= } x 12=6em, (The req) 
B 
a InALYE: 
Tn GARG: sm. YLE) = 90° › т (4 E) =30° 
 m(Z B)s90* «m(Z АСВ) = 60° 
IN = d YES Sem. 
т (4 CAB) = 30° Ы 
$ 1 InAZYX: 
DERE. ae ht x m(ZZYX) = 90* » Lis the midpoint of ZX 
v DE hamdi iiA ACD 2 YL=4 ZX X=10cm. (The req.) 
«+ m (4 ADC) = 90° (QED) 
LU In AABC: 
г RAC OTR E es 7 m (4 ABC) = 90° ym (4 C) e 30° 
EI jm m уя АС =2АВ = l4 cm, 
5АВ AC + Dis the midpoint of AC 
AB=DE=5cm. ;DE-lAC ^ BD= 4 AC=7em, 
+» DE is a median in A ACD det 
STAB Ê окру | APEC: 
L| vm(G DEC) = 90° 5m (4 C) =30° 
In A DBC: 
* Bis the midpoint of BC , EF. 
ЕЕ= 1 BD [5] 
4 InAABC: 


(7 AMS EF МАМ 
АМ is a median in A ABD 
m(Z BAD) 


£ ADC is an exterior angle of A ABD. 
^ т (4 ADC) = 33° + 27° = 60° 


E 


“+ m (4 ABC) = 90° «m (£ C 
ЗАВ d AC=4em, 

"= X is the midpoint of AB + Y is the midpoint of BC 
AC=4 cm, 


InA XBY: 


7 m(Z XBY) = 90° 
+Zis the midpoint of XY 
+ BZ=} XY=2cm. 


In A MED: 

7 m (4 MED) = 90° 

MD 225 2 5cm. 

+ Mis the point of concurrence of the medians of 
AABC 

AD=3 Мр = I5cm. 

m (Z BAC) = 90° 

+ AD is a median in A ABC 

^ BC=2AD 


(The req) 


(The req) 


' AD is a median in А ABC › m (Z BAC) = 90° 

^ AD= } BC=74 cm. 

272 Mis the point of concurrence of the medians of 
AABC 

S AM= 2 AD=5 cm. 


ABCD is a parallelogram 
n( C) =m (4 A) = 60° 

^ INA DEC: 

m (4 EDC) = 180° - (60° + 90°) = 30° 

s CES } DC ^ DC=8 cm. 


(The req) 


2. The perimeter of the parallelogram ABCD 


= (12+ 8) x 2= 40 cm. (The req) 
ш 
< m (4 BAD) = 90° › m (Z BAE) = 30° 
г m(4 DAF) = 60° 
From А АЕР: 
© m (2 АЕР) = 90° +m (4 DAF) = 60° 
m(LADF)e30 < AD=2AF=8em, 


^. The area of the square = 64 cm? (The req.) 


In A BCE: 
+: m (4 EBC) = 30° 
ce=4BE @) 
+ m (Z EBC) = 30° 
In AABE: 
m(Z EAB) 


7 m (4 ABE) = 60° 


0° 


эу m(Z AEB) = 90° 
@) 


.BE- ТАВ 
From (1) and (2) : 
„СЕ= 1х1 

CEs dx } AB 


In AABC: 
s m(Z ABC) = 90° sm(Z A)» 
.. AC= 2 BC = 16 cm. 

+m (Z C) = 180° — (90° + 30°) = 60° 

In A BCD: 

s m(Z BDC) = 90° +m (Z C) = 60° 

^ m (4 CBD) = 180° — (90° + 60°) = 30° 
2Ср= } BC= 
X AD=AC-CD = 16-4 = 12cm. 


In AABC: 

s m (LB) = 30° »m (4 C) = 90° 
SACS AB 

E is the midpoint of BC 

+O is the midpoint of AC 

s EO } AB 2 EO =AC 
In A DEO: 


(Q.E.D) 


cm, 
(The req.) 


2ХҮ= ТАС (QED) 


In AADB 
s m(LADB) = 
s E is the midpoint of AB р, E 
^ tis.) | 
^ DE= } AB 
In AADC: 
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Answers of Unit Four — —— 


Geometry 


2. DF= } AC 
= ТАВ + d AC but AB = AC (Given) 


^ DE+DF= }AB+ ТАВ=АВ (QED) 
= 

InAABC: 

©: EO // AC +E is the midpoint of AB 

2. O is the midpoint of BC 

7 BC=4+12= 16cm. 


2В0= 1 ВС=8 ст. 
+ DO-8-4-4cm. 
BD-DO 


EO // AC › AB is a transversal, 
~. m(Z BEO) = т (£ А) = 90° (corresponding angles) 
Ер= 1 ВО=4ст. (The req.) 
[25] ^ 
Let the service station lie at the 

point D which is the midpoint of AB 

+. The road length = the length of CD 

In ААСВ: P 
(АСВ) = 90° 

2. (AB)? = (АС)? + (ВС)? = 1600 + 900 = 2500 
АВ = 50 km, 

Dis the midpoint of AB 

s CD= } AB= 4 x50=25 km 
The length of the road 25 km, 


Constr : Draw BM to intersect AC at D 
Proof : ^: M is the point of 


concurrence of the n 
medians of A ABC -g 
ا‎ а-у. 


(The req.) 


2MDeiBM-sem É h 
In AAMC : +» m (2 AMC) = 90° 

+ MD is a median 

^ MD= ФАС s AC= 10cm. (First req.) 
In AAMC: +» m (2 AMC) = 90° 


2 (MC)? = (10)? - (6? = 64 


^ MC=Y64 2 8 em. 
52 


(Second req.) 


а p ^ 
~ DA //CB У 

> DG is a transversal. 

mL ADC) «m (Z DCB) = 180° С в 


..} m(L ADC) + 4 т (z DCB) =90° 

= m (Z XDC) + m (Z DCX) = 90° 

but the sum of the measures of the interior angles of 
a triangle ХОС = 180° 
m(ZDXC)=90" + 


DY-YC 
RS YC 


(QED) 


[T 
127° 


'. m(Z ABC) =m (Z ACB) 


= BE = Y (First req.) 

7 m(Z ABC) =m (Z ACB) + 

2 ABD supplements 2 ABC 

+ £ ACE supplements 2 ACB 
“+ The supplementaries of the congruent angles are 

congruent 
2 £ ABD я £ ACE (Second req.) 
a8 
From A АВС: 
7 AB=AC = m(Z В) = m (Z ACB) = 70° 


+ m (4 BAC) = 180° - (2 х 70°) = 40° 


In AACD: 
s AC=CD m(Z СА) = m (Z D) 
22 £ АСВ is an exterior angle of A ACD 
+ т (4 ACB) = m (4 CAD) + m (Z D) 


+. m(Z САр)= m 235 
+ m(Z BAD) = m (4 BAC) + m (4 CAD) 
= 40° + 35° = 75° (The req.) 


a 
* 2 ACD is an exterior angle of A ABC 
zm (4 ACD) = 30° + 40° = 70° 
From A ACD: 
т АС=АР 
^ m (£ D) e m (£ ACD) = 70° (First req.) 
+ m(£ CAD) = 180° — (70° + 70°) = 40° (Second req.) 


+ AACD is an equilateral triangle 

2 m(4 CAD) = 60° 
From A ABC : 

7 AB = BC 

4 m(£ ВАС) = т (4 BCA) = 
From (1) and (2): 

^ m (4 BAD) = 60° + 70° = 130° 


InAABD: 
т АВ=АР 
^ т (4 ADB) = т (Z ABD) = 


a) 


180° ~ 120° _ му 


OS (First req) 
> AD // BC » DC is a transversal to them 
^ m(Z C) + т(2 ADC) = 180° 
> m (£ C) = 180* ~ (65° + 30°) = 85° (Second req.) 


a 
+ ADI BC 5 AC 
^ m(Z C) = m (4 DAC) = 30° (alternate angles) 
In ДАВС: 
w AC-BC 
+ т(4 САВ) e m (4 B) = 180-207 „15% (The req) 


a transversal to them. 


Answers of Unit Four 


D 

2 A DEC is an equilateral triangle. 

+ m (4 ECD) = 60° @ 
From A АВС: 

7 AB=AC т(2 В) = т(2 АСВ) 


эг m (4 В) + т (4 ACB) = 180° — 80° = 100° 
~<. т(2 В) = m(Z АСВ) =. 

From (1) and (2) 
2 m (£ BCD) = 50° + 60° = 110° 


InAABC: 
7 ВА BC «m (Z В) = 80° 
. m(Z BAC) = т (£ BCA) 
+ m (Z DAC) = 114° — 50° = 64° 
In AADC: 

г DA=DC sm (£ DAC) = 64* 
- m (Z ADC) = 180* — (64° х 2) 


From A АВС: 

т АВ=АС 

. m(Z B) e т ( BCA) 

7 m(Z В) +m (Z BCA) = 180° — 48° = 132° 


^ m (4 B) = т (4 ВСА) = = 66° 


Q 


(First req.) 


(Second req.) 


^ ABC is an equilateral triangle 
. m (Z ABC) =m (£ ACB) = 60° 
Т m(Z ABC) = 4 т (4 АСВ) = 30° 
+ BD bisects £ ABC + CD bisects 2 ACB 
^ m (4 DBC) = m(Z DCB) = 30° 

2 From A DBC: 
m(Z D) = 180° — (2 30°) = 120° 


m 
27 A ABC is an equilateral triangle. 
2 m(Z ABC) = 60° 

From A DBC: 


(The req.) 


a) 


+: DB = DC «m (Z D) = 100° 


^ m(4DBC)=m(4 DCB) = 180° 100" „ 40° о) 


From (1) and (2): 

^. m(Z ABD) = m(Z ABC) - m(Z DBC) 
-6 - 40° = 20° (The req) 

B 


A ABC is an equilateral triangle. 
m(ZACB) = m (£ В) =m (4 BAC) = 60° 

^. m(Z ACD) = 120° 

InAACD: 

sACSCD ^ m(Z CAD) = m (Z D) 
s m( CAD) + m (Z D) = 180° — 120° = 60° 


^ т (4 CAD) = & = 30° 


2 
+ т (Z BAD) = 60° + 30° = 90° 
< BALAD 


(QED) 


М, AABC: 
ТАВ =АС ^ m В) =т(20) 
2. AA ABD + ACE in them : 

AB=AC 

m(ZB)zm(Z С) 

BD=EC 
2. A ABD = A ACE then we deduce that AD = AE 
A ADE is an isosceles triangle. (QED. 1) 
т (4 ADE) = т (4 AED) 
2 ДАРЕ зв Z AED 


ш 
+ AA ADE + BCE in them : 
AD-CB 
AE-EB 
mí(ZA)em(Z B) 
+ A ADE я A BCE s then we deduce that DE = CE 
In A DEC: 
“© DE=CE 
s m(4 DEC) = 40° 
^. m(Z EDC) + m (Z ECD) = 180° — 40° = 140° 
m (4 EDC) =" = 70° (The req) 


(QED.2) 


г m(Z EDC) = m (Z ECD) 


+: £ LZX is an exterior angle of A XYZ 
(LX) +m (LY) = 130° 
2X =2¥ .m(Z X)em( Y) 


130" _ 


m. 


^m Ye 


+: LM // XY LY is a transversal to them 
2. m(Z МІХ) = m(Z Y) = 65* 


LM = = 
АЕ // BC and BD is a transversal to them. 

2 т (2 В) = m (Z DAE) (corresponding angles) 
+: AE // BC + AC is a transversal to them. 
< m(4 C) = т (4 EAC) (alternate angles) 
but m (Z B) = m (4 C) because AB = AC. 
2 m(Z DAE) = m (Z EAC) 

ie. AE bisects 2 DAC 


a ex 

^. m (Z ABC) + m (Z CBE) + m (Z EBD) = 180° (1) 

The sum of measures of the angles of the triangle = 180° 

^ m(Z ABC) + m(Z A) + m(Z C) = 180° (2) 
From (1) and (2): 

г m(Z CBE) + т (2 EBD) = m(Z A) + m (£ C) 

m(Z CBE) = m (4 EBD) (Given) 

»m(Z A) = m (Z C) (because ВА = BC) 

^. m (Д CBE) = m (Z C) and they are alternate angles. 

2. BE/AC QED) 


In A DEC: 
s DE=DC 
^ m (4 DEC) = m (£ C)= 


(The req) 


(QED) 


юса „л, 


+ AD // EC + DE is a transversal to them. 
+ m(Z ADE) =m (4 DEC) = 70° (alternate angles) 
s AD=AE 
zm (4 AED) = m (4 ADE) = 70* 

In A AED: 
+ m (4 EAD) = 180° — (70° + 70*) = 40° 
7 m(4 BAD) =m (£ С) e 70° 

(from properties of the parallelogram) 
1. m(LBAE)-70*-40*230* (Second req.) 


(First req) 


In A DBC: + DB = DC 
2 m (£ DCB) = m (4 DBC) = 
52 DE // BC + DC is a transversal. 

7. m (4 EDC) = m (4 DCB) = 20° (alternate angles) 
In A DCE: ~ DE = EC 

г. m(Z DCE) = m (2 EDC) = 20° 
^. m(Z ACB) = 20° + 20° = 40° 
From A ABC : 

m (ZA) = 180° — (20° + 40°) = 120° 


From A АВС: 
AB=AC 
2X+13=3X-17 


(The req) 


+. m(2B)=m(2C) 
X=30° 


m(ZB)em(ZC)e2x30«13273* 
^ m(Z A) = 180* — (73° + 73°) = 34° (The req.) 
a 

()х=60° у= 1219 (2) х= 45° „у= 105° 
[3]x s 44* 


(a]xe75 sy=15* — [S)Xe25 ,y-9» 
(Fy = 110° (2 40* 522 70* 
(7)x=30°,y=40° [8)х=70°,у=50° 


x= 120° Ro x = 40° 

m x= 100° х= 15° 

a 

[313 em. as. 

Mess’ or 

a ^ 
InADBE: 


ОВ = ОЕ 

т(2 )=т(2 2) 

In A OEC = 

ОЕ=ОС 2. т(&3у= т (/ 4) 
> ЕЄВС »m (4 DEO) =90° 

т (£ 2) + т(2 3) = 90° 

^ m(Z 0) + т(2 4) = 90° 

In AABC: 

^. m(Z A) = 180° — 90° = 90° 


(The req.) 


In AA EBD and CBD : 

BD is a common side 

m (2 EBD) = т (£ CBD) 

m(Z EDB) = m (4 СОВ) 
2. A EBD = A CBD + then we deduce that : 
ВЕ = ВС »m(Z BED) = m(Z C) 
2ВА=ВС ~; ВА=ВЕ 
m(Z А)= m(Z BEA) 
г m(Z BEA) + m (£ BED) = 180° 
т(2 А) + т(2 С) = 180° 


a 
AA XYM + MZL in them : 
XY=MZ 
YM=LZ 
m(Z2Y)=m(2ZZ)=90° 
2 AXYM = A MZL «then we deduce that : 
XM = ML «m (Z XMY)=m (2 MLZ) 
=: £ MLZ complements £ LMZ 
2. 2 XMY complements £ LMZ 
m(Z XML) = 90° 
From A XLM : 
MX = ML «m (4 XML) = 90° 
m (4 MXL) =m (Z MLX) = 180 9 „ 45° 


(QED) 


(The req.) 
а 
From A BDC: 
BD=CD 
ım (£ DBC) =m (4 BCD) в) 


£ ADB is an exterior angle of A CBD 

7 m (4 ADB) = m (4 DBC) + m (Z BCD) 
from (1): т(2 АрВ)=2т(2 BCD) (2) 
In ДАВО: 

АВ =AD 

2 m (4 ABD) = m (4 ADB) 

from (2): 

m(Z ABD) =m (£ ADB) = 2 m (£ BCD) 

+: 2. ВАЕ is an exterior angle of А ABD. 


Answers of Unit Four 


Geometry 
£. m (Z BAB) 


(4 ABD) + m (£ ADB) 
-2m(ZBCD)«2m(Z BCD) 
=4т(2 ВСЮ) (QED) 


2 а, 


zm(Zl)eX 

2 is an exterior angle of A ABC 

so m(22)=m(ZA)+m(Z 1) =X+X=2X 
CB-CD 


44 is an exterior angle of A ACD 
^ m(Z4)em(ZA)&m(Z3)2X«2Xxz3x (1) 
2 m (4 DEC) = 180° — 126° = 54° 
In ACDE: РС= DE 

^ m (Z4) = m (4 DEC) = 54* 
From (1) and (2) : . 3 X= 


(2YXsYZ  (S)XY-XZ 
(S]ML-MN (8]BA-BC 
(в)СВ=СА [э)АС=АВ 


а 

(congruent isosceles [2] equilateral 

(8) isosceles. [4] isosceles. 

(8) equilateral (в)6 160° 
в 

+ BEDE :. т(2АВС) = 180° - 125° = 55° 


In AABC: m(Z С) = 180° – (55° + 70°) = 55° 
г. т (4 ABC) = m(Z C) 
AB=AC 
2. A ABC is an isosceles triangle. 


(QED) 


+. m(Z XYZ) = 180° — 120° = 60° 


£, А XYZ is an equilateral triangle. (QED) 


56 


B8 

BEAD ~ m(4ABC)= 180° – 120° - 60* 

Similarly : m (4 ACB) = 60° 

m (Z A) = 180° — (60° + 60°) = 60° 

т (£ А) = т (Z ABC) = т(2 АСВ) 
АВС is an equilateral triangle. 

E 

AD // BC , DB is a transversal to them. 

+. m( DBC) = т (Z ADB) = 40° (altemate angles) 
In A DBC : m (Z C) = 180° - (100° + 40°) = 40° 


(QED) 


^ m(Z DBC) = m (£ C) ^ DB = DC 
2. A DBC is an isosceles triangle. (QED) 
а 


+ XY // АС » AB is a transversal to them. 
+. m(ZA) = m (4 ABX) = 62° (alternate angles) 
^. m (Z ABC) = 180° — (62° + 56°) = 62° 
^ m (LZ АВС) = т (£ A) 

2 CA=CB 


(QED) 


АВ =АС 2 т(4 В)=т(2С) (1) 

+ XY // BC + AB is a transversal to them 

^. m (4 AXY) = т (Z B) (corresponding angles) (2) 
Similarly m (4 AYX) = т (4 C) (3) 
From (1) » (2) and (3) : 


+. m(Z АХҮ) = m (£ AYX) АХ SAY 
A AXY is an isosceles triangle. (QED.1) 
АВ =АС ,АХ = AY subtracting 
2 XB=YC (QED.2) 
в 
From А ЕВР: + DB = EB 


m(Z BDE)=m (£ BED)() 5 
+ DE // AC » AD is a transversal 


to them с А 
7 m(Z A) e m(Z BDE) 
(corresponding angles) 2) 
Similarly m (Z C) =m (2 BED) 6) 
From (1) +(2)and(3): 2. т(4А)=т(2 С) 
л AB = BC (QED) 


deum em 


[. ©. 


^ m(Z B) =m (£ C) (1) 
AD // BC and AC is a transversal to them. 
ла A) = т (Z C) (alternate angles) 
similarly m (Z D) = m (Z B) 
from (1) » (2) and (3) 
+ MAS MD 


> BEAE ^. 2 ABC supplements 2 EBC 
similarly Z ACB supplements 2 ACD 

эу m (4 EBC) =m (4 ACD) 

m (£ АВС) = m(Z ACB) 


(2) 
o 
^ m(4A)=m (4 0) 
QED) 


^ AB=AC=8 cm. 
2. The perimeter of A ABC = 8 + 8 + 10 = 26 em. 
(The req.) 
AB=AC sm(ZB)=m(2C) (1) 


AB // DE » BE is a transversal to them. 
^. m (Z B) = m (£ DEF) (corresponding angles) (2) 


similarly m (Z C) = m (£ DFE) [2] 
from (1) » (2) and (3) 

^ m (£ DEF) = m (4 DFE) 

^ DES DF (QED. 1) 


In AA ABC » DEF : 
ım (£ B) = m (£ DEF) »m (£ С) = m (4 DFE) 
m (£ BAC) =m (£ EDF) (Q.E.D. 2) 


® 

ED // BC , DB is a transversal to them, 

^ m(Z EDB) = m (4 DBC) (alternate angles) 
but m (Z EBD) = m (Z DBC) 

^ m(Z EDB) = m(Z EBD) 

A EBD is an isosceles triangle. 


[:] 
+ АЕ // BC and DB is a transversal to them. 
^ m (4 DAE) = m (4 B) (corresponding angles) 
+ KE// BC » AC is a transversal to them. 
^ m(Z BAC) = m (£ C) (alternate angles) 
but m (4 DAE) = m (4 EAC) 
аА B)em(Z C) 


2 ЕВ = ED 
(QED) 


Answers of Unit Four 


m (Z ABC) =m (Z АСВ) ^ AB=AC 
^. AA ADB » AEC in them 

AB=AC 

DB=EC 

т(/ 0) = т (£ Е)=90° 
^ AADB = A AEC 


^ m(Z DAB) = m(Z CAE) (ФЕР) 


InAYZX: 

v YZsYX ^m(zz)- 
v m (4 ZMX) = 50° + 15° = 65° 

„In A MZX : m (£ 2) = m (£ 2МХ) 2. MX = ZX 
(Q.E.D.) 


2, А MZX is an isosceles triangle, 


In AABC: v AB=AC 
^ m(ZACB)em(Z ABC) = 187 „ 55° 


w т(ё МСА)=25° », m(ZMCB)- 25° =30° 
<. m(4 MBC) = m(Z MCB) 2. МВ = MC 
+ A MBC is an isosceles triangle, (QED) 
D 
‘+ £ ADC is an exterior angle of A ADB 
+ m (Z ADC) = 40° + 30° = 70° 

D=AC m (4 C) =m (4 ADC) = 70° 


^ In A ABC : m (4 BAC) = 180° — (40° + 70°) = 70° 
*m(GBACsm(ZC) х. АВ=ВС (QED) 


® ^ 
7 AB=AC 

^ m (4 ABC) = m (Z ACB) 

$m ABO = $ m(Z АСВ) 


т m (4 DBC) = $ m (Z ABC) 
m(Z DCB) = $ m (z ACB) 


^ m (4 DBC) = m (4 DCB) 
+ A DBC is an isosceles triangle. 


^ DB=DC 
(QED) 


^ AB=AC (QED) 


57 


` Geometry 
+: ДАВС is an equilateral triangle 

^ m (£ ACB) = 60° 

. 2 ACB is an exterior angle of A DCF 


+ CD=CF 
(QED) 


К (4P 
2. A DCF is an isosceles triangle. 


M sis ^ m(Z C) e m (4 DAC) = 30° 
^: £ ADB is an exterior angle of A ADC 

m (4 ADB) = 30* + 30° = 60° 

s DAZ DB 


2. A ABD is an equilateral triangle. (QED. 1) 
+ m(Z BAD) = 60° »m (£ DAC) = 30° 

s. m (4 BAC) = 90° 

2. A ABC is a right-angled triangle. (QED.2) 


a 

ED // AC , EC is a transversal to them. 

„. m (4 DEC) = m ( ACE) (alternate angles) 
+ m( DEC) = m (4 AEC) 

^ m (4 ACE) = т (Z AEC) 

AE=AC 

+ DE// AC + AB is a transversal to them. 
^ m (4 A) e m(Z BED) = 60° 


q 


(corresponding angles) о 
from (1) and (2): 
A AEC is an equilateral triangle. (QED) 


In A АВС: m (Z ACB) = 180° — (60° + 90°) = 30° 


(4 ECD) = 180° — (30° + 90°) = 60° 


sm (4 ACE) = 180° — (30° + 60°) = 90° 
In AACE : m (4 CAE) = 180° — (90° + 45*) = 45° 
^ m(LCAE)=m (£ СЕА) = 45° ..CA=CE 


In AECD ; ‘+ m(Z 0) = 90* «m (4 CED) = 30° 
^ CE=2CD=6em. but AC = CE 
AC = бет. (The req.) 
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In А АРЕ:  ZADEz 2 AED 
DEBC.ECBC 
+: £ ADB supplements 2 ADE + 
£ АЕС supplements 2 AED 
but m (4 ADE) = m (4 AED) 
^ m(Z ADB) = т(2 АЕС) 
(supplementaries of the congruent angles are 
congruent) 
^. AA ADB » AEC in them : 
m (£ ADB) = т(2 AEC) 
AD=AE 


ЛАР 


АЕ 


BD=CE 
^ ДАРВ =A AEC 
We deduce that AB = АС 
2. A ABC is an isosceles triangle. 


a8 
BY = ZC then adding YC to both sides 
= BC=ZY 
AA ABC » XZY in them : 
AB = XZ 
BC-ZY 
m(ZB)em(Z Z) 
2 AABC=A XZY 
We deduce that m (4 ACB) = m (2 XYZ) 
2. EC=EY 
A EYC is an isosceles triangle. 


In A BMC: 
+: m (4 MBC) = m (4 MCB) 
2 MB=MC 
т (Д ABM) =m (2 MCD) 
(complementaries of equal angles in measure are 
‘equal in measure) 
2 AA ABM + DCM in фет: 
АВ = DC (two sides in a square) 
BM =CM (proved) 
m (4 ABM) = m (Z DCM) (proved) 


(QED) 


(Q. 


2. AABM = A DCM we deduce that AM = DM. 


^ A AMD is an isosceles triangle. (QED) 
а 
In АА АВЕ + AME : m (Z В) = т (/ AME) = 90° 


m (Z ВАР) =m (4 MAE) (AE bisects 2 BAC) 

^ m(4 AFB) = m(Z E) 

+: AD / BF » AF is a transversal to them. 

£. m(Z DAE) =m (4 AFB) (alterate angles) (2) 
from (1) and (2): 

^ m(Z E) = т (4 DAE) 

2 DA=DE 


[s] 
s m(Z EAM) e т (/ EMA) 2. EA= EM 
» 7 AE isa median in A ABD + m (4 BAD) = 90° 


a) 


(QED) 


+ AE= d BD EM=4BD (1) 

572 Eis the midpoint of BD EM // BC 

& rM | 

28м= } BC о 

from (1) and (2): 

2 $BD=4 вс + BD=BC (QED) 

[2°] 

"m(ZB)em(Z C) ЛАВ=АС 
X-X2341 2х=4 


77cm. S BC-9-4- 5cm. 
The perimeter of A ABC =7 +7 + 5 = 19 cm. (The req.) 


[3]: 3X X 50°  30* = 180° 
2 4X +80° = 180° 
14 X= 180° 80° = 100° 2, x= 1" m 25° 
^m А) =3 х 25° = 75°, 
т (/ B) =25° + 50° « 75* 
^ m(ZA)em( B) 
s2z432-10* +24 40° = 180° 
.. 62+30° = 180° 
£6 z= 180° - 30 = 150° 
s mG В) =3 x 25°— 10° = 65° 
»m(Z C) =25° + 40° = 65° 
^ mG B)em(z C) 


2. CBzCA 


І] 


^ AB=AC 


(E+ £ DBC is an exterior angle of A ABC 
.3Х=Х- 20° + х + 70% 
2 3X=2X+50° a X=50° 
^ m(Z А) = 50°- 20° = 30° + 
т (/ С) = 50° + 70° = 120° 
= 180° – (30° + 120°) = 30° 
(ABC) = CB = CA 


Tz 


Е 


[An axis of symmetry. (2)3 
(5) Bisects it and it is perpendicular to the base. 

[E] Bisects the base and is perpendicular to it. 

[7] Bisects each of the base and the vertex angle. 
[E] The straight line perpendicular to it at its middle. 


(SJ at equal distances 


a 
(735 


а 

(Па 

(Ba 

a жк 
BA=BC »BD LAC 

2 BD bisects each of £ ABC AC. 

AC=2AD=40 cm. 

+m (2 DBC) = 4 m(Z ABC) = 45° (1). (First req.) 

77 ДАВС in which m (ZB) = 90° , BA = ВС 


боз Gar (ёз 


ow s (2 (JAD 


le 
De 


Sb 
a 


@ь [а 


^ m C)e45" Q 

From (1) and (2) : 2. DB = DC 
2. АОВС із an isosceles triangle. (Second req) 
a ^ 
In AABC: AB e AC + LN 
M is the point of Е р 
intersection of its medians AS 
2 AF is a median of AABC CES 


Answers of Unit Four — 


Ж 


ee Geometry 


)IO-——————— | 


АМ LBC (QED.1) 
+ AM bisects Z BAC (QED.2) 
B 


In AABC: © AB=AC > AD LBC 

2 BC=2x5= 10cm. 

In the right-angled triangle ADB at D 

AD (3) - Y = 12 cm. 

^ The area of AABC = 4 10x 122 60 em? 
(Second req.) 


(First req) 


u 

“+ AB=AC + AD.L BC -. BD= 4 BC - 5 cm. 
s m(4BAC)=2x30'=60 —— 

2. ААВС is an equilateral triangle. 

“+ AB = 10 cm. 

“+ In ДАРВ which is right-angled at D 
2 AD = V00F - (SP = 5*3 cm. 

The number of axes of symmetry of AABC = 3 


(First req.) 


(Second req.) 

The area of AABC = } х 10х53 = 253 em? 
(Third req.) 

а 

In ДАВС: ‘+ AB = AC , AE bisects 4 BAC 

s BE= } BC (QED.1) 

‚АЕ LBC 


RE is the axis of symmetry of BC D € AE. 
2. BD=CD (Q.E.D.2) 


a = 

CEBD «m (4 ACD) = 130° 

+ m (4 ACB) = 180° ~ 130° = 50° 

From ДАВС: m (4 В) = 180° — (80° + 50°) = 50° 
m(4B)=m (£ АСВ) 

A ABC is an isosceles triangle. 

„ AE bisects Z BAC 


m (2 АВХ) = т (4 ACY) 
2 m (4 АВС) = т(2 ACB) 

(The supplementaries of congruent angles are congruent) 
ЛАВ =АС 

+: AD is a median of A ABC which is isosceles. 

= AD LBC (QED) 


+: AD // BC » DB is a transversal to them 

2. m (4 ADB) = m (Z DBC) (alternate angles) 
but m (Z ABD) =m (Z DBC) 

~<. m(Z ADB) = т(2 ABD) 


^. In AABD: AB 2 AD (QED) 
sv AE bisects £ ВАР ~. AE J: BD (QED2) 
+BE=ED (QE.D3) 
B 
In AACD: 
^ Bis the midpoint of AD 
SCELAD ^ DC=AC 
2. A ACD is an isosceles triangle. 
+ £ ADC is an exterior angle of A ADB 
ду m (4 ADC) = 20° + 30° = 50° 
From A CDE: 
m (£ DCE) = 180° - (90° + 50°) = 40° 
CE bisects 2 ACD 
2. m (4 ACE) =m (4 DCE) = 40° (The req.) 
® 
In AADC: 
E is the midpoint of DE 
„AE LDC JS AD=AC 
AADC is an isosceles triangle. 
m(Z ADC) 2 m(Z С) = 70° 
£ ADC is an exterior angle of A ABD. 
"m (Z ADC) = m (4 В) + m (£ BAD) 
© BD=AC ADAC 
m(Z B) = m ( BAD) Tw (The req.) 


In AXYL: + XL=XY >M is the midpoint of LY 


2 AEL BC +E is the midpoint of BE (ОЕР) 


60 


2. ХМ is the axis of LY 


similarly in AZYL » ZM is the axis of LY 
£. X » M and Zare on the same straight line. (Q.E.D.) 


ТАВ =АС +. A Ethe axis of BC 
»m(Z АВС) = m(Z ACB) + 
у т(2 ABD) = m(Z ACD) 


0] 


Answers of Unit Four 


MA=MD MEistheaxisof AAMD 
2. EF is the axis of symmetry of each of AAMD 
+ ABMC (QED2) 


[5] А 


АВ=АС AN 
Wg в 


2 т(2 ет(2 4) 
© m( DBC) = 180 -m (£ 1) 2) 5 
»m(Z BCE) = 180 -m(Z4) (3) 
From (1) »(2) and (3) = 

2 m(Z DBC) = m (£ BCE) 

ofl 


D 


m (£ DBC) = 1 m (£ BCE) 
(22)=т(25) + FB=FC 
^. ABFC is an isosceles triangle. 

AB =AC +FB=FC 

2 AF is the axis of symmetry of BC 


(Q.ED.1) 


(QED?) 


by subtracting : 
^ m (£ DBC) = т (£ DCB) 

s DB=DC ^ DEtheaxisofBC (2) 
From (1) and (2) : 

2 AD is the axis of BC (QED) 
@ 

AD bisects the base of A ABC which is 
an isosceles triangle. 
AD.LBC ~<. m (4 ADB) = 90" 

2 XY // BC » AD is a transversal to them. 

г m (Z YAD) = m (Z ADB) = 90" (alternate angles) 
S ADLXY (QED) 
a - = 
ТАВ =АС ,ЕВ=ЕС >. AE is the axis of BC 
^ BD=DC (First req) 
2 DC=3em, 


In AADC which is right-angled at D 


2 AD 209 -GY = 100-9 2491 em. 


(Second req.) 
[B Constr.: D Е ^ 
Draw MF 1 BC to meet BC at F 
and AD at E. 
Proof : + AD // BC » AC is 
a transversal to them. or 


^ m(Z A) = m (Z C) similarly m (2 B) = т(2 D) 
МВ = МС ^ m(2B)=m(2C) 
^m(LA)em(ZD) ..AM=DM 
AAMD is an isosceles triangle 

MB = MC , MF .L ВС 

is of symmetry of A MBC 
+ AD // BC + FE is a transversal to them. 
+ т (4 АЕМ) = m (4 BFM) = 90° 


(QED.1) 


Constr. : Draw BD + BE 
Proof: AAABE + CBD in them: 
[ке 
AB=CB > 

AE=CD 


AABE = ACBD Ч 
+ then we deduce that: BE = BD 


BF is a median of A BED which is isosceles 


(QED) 
Ble Gb Ga Ob 

B 

In AABD 

72 E is the midpoint of AB 

DELAB 2 DAS DB 

^ т(4 A) e m (Z ABD) 0 

sin A DBC: 

O is the midpoint of BC 

, DO 1 BC ^ DB=DC 
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Geometry 


m(Z DBC) = m (£ C) 

+ m (4 ABD) + m (£ DBC) = 130° 
From (1) » (2) and (3): 

^ m (ZA) + m(Z C) = 130° 

From the quadrilateral ABCD 

2. m(Z ADC) = 360° — (130° + 130°) = 100° (The req.) 


2) 
(3) 


Constr. © 
Draw AD » AC 
Proof. E n 
+» ABCDE is a regular pentagon 
^ The measure of each interior — V b 
angle = 108" 
62 


„AB = BC = CD = DE = EA 


2 ААВС + AED in them : 
AB=AE 
BC=ED 
m(Z ABC) = m (Z AED) = 108° 
2 ААВС = AAED 
‘Then we deduce that : m (4 EAD) = т (Z BAC) = 36" 
+ AC=AD у, AADC is an isosceles triangle. 
>v AX LCD 
у. m(Z САХ) = m (4 DAX) 


+36) 1 (The req.) 


Answers of unit Five | 
a 
The figure is a parallelogram. 


AD=BC + AB=CD 


7 DX <ВҮ = AX>CY 


ae a< Т AX+AB>CY +œ (Q.E.D.) 
5< >.< a 

= m 7 DEAB -. £ АРС is an exterior angle of A DBC 
B E ^ m(Z ADC) > m(Z B) 

(уя (Аў, aeoaea |o potion (abd) 
Sime HEARED с Ares адр АС 

Eme 1) <т(2 3) <т(25) a а Ер] 

lm (£3) <m (£5) <m (27) ^ m(Z ACD) + т (Z DCB) > m (Z B) 


]m (2 1) em(Z3) <т(2 5) «em (Z7) 3 m(Z ACB)» m (Z B) (QED) 


АР 1 BC from its midpoint, m(Z АХҮ)= m (Z AYX) 


+. AD is the axis of symmetry of BC 
^ AB= 


в) 
© AY+YC>AX+XB (2) 


From (1) and (2): 
^ YC> XB (QED) 


7 2 АРС is an exterior angle of A DBC 
^ m(Z ADC) > m (£ B) 
But m (£ В) = m (4 АСВ) 


2. AB>AE 
(QED) 


 AB// CD + BC is a transversal. 
m (4 BCD) = m (Z ABC) (alternate angles) 


m (ZBCD) + m (Z ACB) > m (Z ABC) (because AB = AC in ДАВС) 
i mCLACD)» m (Z ABO (1) @вр аа ADC)> m ACB) 2р9 
7 ECCD -. £ ADE is an exterior angle of AACD 
^ m (4 ADE) > т (£ ACD) (2) n 


m(Z АСВ)> m (£ ABC) 
(Q.E.D) | > The supplement 

of АВС > the supplement of Z ACB 

^ m (4 ABD)» m (£ ACE) 

}m(L ABD)» 1m (LACE) 

m (Z ABX)» m(Z ACY) (QED) 


From (1) and (2): 
‚ m(Z ADE) > т(2 ABC) 


ЕЄСВ .. £ АВЕ is an exterior angle of AABC 
£. т GL ABE)» m (LA) (1) 


AAABM „СОМ in them : ш с 
AMSMC ‘Const : Draw CM to intersect BA at D 
MB=MD Proof : +: Z AMD is an exterior po 
m (4 AMB) = m ( DMC) (VOA) angle of AAMC f ^ 
2 AABM = ACDM » then we deduce that : ^ m (AMD) > m (Z ACM) а) 


т (4 A) = m (Z ACD) and from (1): 4 BMD is an exterior angle of ACMB 
^ m (4 ABE) > m (£ ACD) (QED) | 2 m(Z BMD) > т(4 BCM) [7] 


Geometry 


Adding (1) and (2) 

^ m(Z AMD) + m (Z BMD) > m (£ АСМ) 
*m(Z BCM) 

^ m(Z AMB)» m(Z C) 


B 

7m(LB)»m( С) 

7 m(ZB)+ 3m BAC)> m(Z C) + }m ( BAC) 
7 m (4 B) m (Z BAD)» m (LC) + m (£ CAD) 
but m (4 В) + m ( BAD) = m (Z CDA) 

(an exterior angle of А АВО)» 

m(Z C) & m(Z CAD) = т (2 BDA) 

(an exterior angle of AACD) 

^ m(Z ADC) > m (£ ADB) 


(QED) 


Their sum = 180° sm (LADO) > SE 
Le. m (4 ADC) > 90" 
їе. 2 ADC is an obtuse angle, (QED) 


AC=AD ^ m(Z D)=m (4 ACD) 
m(Z ACB) > m (4 ABC) 

m(Z АСВ) + т (4 ACD)» m (Z ABC) + m (£ D) 
^ m(Z BCD) > m (£ B)& т(2 D) 


but the sum of measures of the interior angles 
of ABCD = 180° 


"m BCD) > 8 
Le. Z BCD is an obtuse angle. 


ie. m (Z BCD) > 90° 
(QED) 


ДА 


(B)m(2D) 
m (4 A) < m (£ B) < m (£ C) 


[<<>> [See 


(3] : BC is the longest side 

^. £ Ais the greatest angle in measure 

АС is the shortest side 

: £ Bis the smallest angle in measure 

- The ascending order of measures of the angles i 
ım (£ B) ım (ZC) and m(Z A) 


(2) + BC is the longest side. 
£ Ais the greatest angle in measure. 
+: AB is the shortest side. 
£. Z C is the smallest angle in measure. 


<The ascending order of the measures of the 
angles is : m (4 С) эт (Z B) and m(Z A) 


In AABC: АС>АВ 

7 m(Z ABC)» m (Z АСВ) 
In ABDC: : DB = DC 

7. m(Z DBC) = m (£ DCB) 
Adding (1) and (2) : 

+ m(Z ABC) + m (£ DBC) > m (4 АСВ) +m (£ DCB) 
+ m(Z ABD)» т (Z ACD) (QED) 


a = 
Construction : Draw YL 
Proof : In AXYL vXYSXL X 

^ m XLY)» m (4 ХҮШ (1) 

In AZYL:  YZ» ZL h Y 
^ m(ZZLY)» т(2 ZYL) (2) 
Adding (1) and (2): 

^ m(2 XLY) &m(Z ZLY)» m (Z XYL)+m(4 ZYL) 
m(Z ХІ) > m (£ XYZ) (QED) 
a Y DET E 
Construction : Draw AC 

Proof : In ДАВС 

7 BC>AB c b 
+ m (4 BAC)> m (Z ACB) 

In ADAC: + DA DC. 

+ m(4 DAC) = m (4 DCA) 
Adding (1) and (2): 

+ m(2 BAC) +m (Z DAC)» m (Z ACB) s m (Z DCA) 
т (£ BAD)» m (Z BCD) (QED) 
a = 
Construction : Draw AC 
Proof : In ДАВС 

s AB> BC 


a 


(2) 


Ў 


[n] 


^ 


€ П 


+ т(2АСВ)> т(4 ВАС) (1) 


Answers of Unit Five 


In AADC: ADS DC 


7m ACD)» m (2 CAD) Q) | vAB»AC.BD-CE Subtracting >. AD>AE 

Adding (1) and (2) : ~s In AADE : AD» AE 

~. m(4 BCD) > m (Z BAD) (QED) | +. m(Z AED) > m (ZADE) QED) 
B А 

: + MC> MB In ДАВС: AC> AB 

^ m(Z MBC) > m (Z MCB) vm(z)»m(22 (1) 

7 m(ZMBC)- i m(Z ABC) But £ 2 is an exterior angle 

sm (£ MCB) = + m (4 АСВ) кеп У 

ıı } m(ZABC)> $ m (4 АСВ) E EE о 

^ m CL ABC) > m (Z АСВ) ED) Pom Died Q5 m CD ii (43) 
7 m (4 ABD)» m (2 D) QED) 

п = 

In ADBC; ++ DB > DC ш 

BEBE DEG] ААВС is an equilateral triangle. 

In AABC: + AB=AC ^ m(Z ABC) = m (£ АСВ) = 60° 
m(ZEBC)<m(ZECB) Subtracting 


^ т(ё ACB) = m ( £ ABC) 
^ m(Z ACB) -m (4 DCB) <m (Z ABC) = m (Z DBC) 
+ m (4 ACD) < m (4 ABD) 
Le m (Z ABD) > m (4 ACD) 


AB > AC .. m(Z C)» m(Z B) 
+ XY // BC and AC is a transversal, 

ıı m (4 AYX) = m (£ C) (corresponding angles) (2) 
г XY // BC » AB is a transversal. 
^ mL AXY) e m(2 B) 

From (1) +(2) and (3): 


(0 


(3) 


т (4 AYX) > m (LZ AXY) (Q.ED.) 
[:] 
w АВ>АС ^m C)» т(4 В) 


But m (4 C) = m (4 AED) (corresponding angles) 
»m (Z B) = т (4 ADE) (corresponding angles) 

^ m AED) > m (Z ADE) 

In AADE: 

ym (ZA) =90° 

m (4 AED) +m (4 ADE) = 90° 
2 m (Z AED) > m (Z ADE) 
2m ABD) > S. 

ıı m (Z AED) > 45° 


QED) 


+ m(Z ABC) - m (£ EBC) > m (Z ACB)~m (£ ECB) 
+ m (4 ABE) > m (Z ACE) (1) (QE.D.1) 
w m(ZA)=m(2B) 

+ m (4 A) = т (/ ABE) + m (£ EBC) 

'. m(Z A)» m (4 ABE) and from (1) : 

^ m(Z A) > m (Z ABE) > m (Z ACE) 


(Q.E.D.2) 


D 
In AXBC: XC» ХВ 
m (4 XBC) > m (£ XCB) 
ABCD is a rectangle. 
ie, m (Z ABC) = m (4 DCB) = 90° 
+ 90° - m (4 XBC) < 90° - m (4 XCB) 
2 m (4 ABX) «m (4 XCD) 


(QED) 


In ДАРЕ: +; Ар = 5 cm. AE = Зет, AD> AE 
7. m(4 AED) > m (4 ADE) 

From the equilateral triangle ABC we find that : 
m(Z A) = 60° 

s m (4 AED) + m (4 ADE) = 180° — 60° = 120° 

^ т (4 AED) > 60° (QED) 


In ААВС: AB>AC .. m(Z ACB) > m (Z ABC) 
+ 180* – m (Z ACB) < 180* — m (£ ABC) 
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Et. Geometry 


: DEAB +E EAC ~. m(Z BCE) < m (£ DBC) 

2 BP bisects 2 DBC , CF bisects / BCE 

+ m(4 BCF) < m (£ FBC) 

7 m (Z FBC) > m (Z ВСЕ) QED) 


ш » 
In ADBC: : DB» DC 

^ m(^3)» m4) 

In ADAC: © DA» DC 
^m 2)» m 1) 

From (1) and (2) and adding : 
^ m(L3)+m (L2) > m(Z4) + m(ZI) 

« m (4 ACB) > m (Z DBC) + m (4 DAC) (Ер) 


[19] n 
s AD > CE are two medians of 

ААВС intersecting at M 

ЗАМ =2М0 + MC = 2ME 

w MD > ME + АМ> МС 

thus in ДАМС é 

^ m (4 САМ) < т (4 MCA) 


20] 
In ААВС: ‘+ Dis the midpoint 
of AB DE// AC 
s DE= } AC 
sy AD= > AB 


(1) 


Q) 


>! 


(QED) 


o 
> 


+ AB>AC 

zal 

+ FAB> dac 

S AD> DE + m (4 AED) > m (Z DAE) 


But m (Z AED) = m (Z CAE) (alternate angles) 
у. т (4 CAE) > m (£ DAE) (QED) 


First construction : Draw BD 
Proof : In AABD : + AD AB. 
amm) p 
In ACBD: CD» CB 
s m3)» m4) 
Adding (1) and (2) : 
т Dem(Z3)» m(Z2)&m(Z 4) 
^ m (4 ABC) > m (Z ADC) 
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02) 


(QED.1) 


Second construction : Draw AC А 
Proof : In AABC: ВА>ВС 
^ m(Zzly»m(Zz2) (3) р. 
In AADC: *+ AD» DC 
^ m(Z3)»m(z4) 
Adding (3) and (4) : 
^m(ZI)*m(Z3)»m(Z2)«míz4) 
т( £ BCD)» m (4 BAD) 

* The sum of measure of the interior angles 


of the quadrilateral = 360° 
and from the two preceding requirements. 


E 


(4 


(Q.E.D2) 


sm Ву +m (4 C)> 9 


m(Z B)* m(Z C)» 180° (Q.E.I 
AE is a median in ДАВ” >m (Z A) = 90* 
^ AE- d BD 


E is the midpoint of BD , EX // AC 
s EX= dpc 

(s AE> EX 

x 1 

твр» 4 DC 

^ BD» DC 


^ m (£ C)» m(Z DBC) 


In ДАВМ: ‘+ AM > BM у, m(Z ABM)>m (ZA) (1) 
w AM = CM «In ACBM : MC» MB 


(Ер) 


^ m(4 MBC) > m ( C) [7] 
Adding (1) and (2): 

^ m(Z ABM) + m (4 MBC) > m (4 A) +m (4 С) 
s m(L ABC)» m (ZA) + m (Z C) 

2. £ ABC is an obtuse angle. (QED) 
In ДАВО: г m(ZB)e90-m(ZBAD) — (I) 
From AACD: т (£ С) =90° –т(2 СА) (2) 
From AABC: AC > AB г, m(Z B)» т(2С) (3) 
From (1) » (2) and (3) : 

7, 90° - m (£ BAD) > 90° - m (4 CAD) 

7 m (4 BAD) «m (£ CAD) (QED) 


Answers of Unit Five. 


In AABC: АС>АВ ^d 
m(Z B)» m(Z C) 

m (£ BAD) = m (4 DAC) 

(AD bisects ZA) e * 
^ m (£ B) +m (2 BAD)» m(Z C) + m (£ DAC) 
+ 2 АБС is an exterior angle of A ABD 
sm (4 ADC) = т (Z В) + m (/ BAD) 

77 2 ADB is an exterior angle of AADC 

+ m (4 ADB) = т (Z C) +m (Z DAC) 

+ m (4 ADC) > m (Z ADB) 

7 m (4 ADC) +m (£ ADB) = 180° 

ie. m (Z ADC) > 90° 

ie. 2 ADC is an obtuse angle. (QED) 


| _ p ^ 
Let CA DB = (M) 

7: The two diagonals in the 

parallelogram bisects each other 


sv AC>BD 2. MA>MD >» 
MC» MD + 


From ДАМО: AM» MD 
^ m(Zz2)»m(Z1) 

From ADMC : > MC» MD 
^m 3)» m4) 
Adding (1) and (2) : 

m(Z2)*m(Z3)» m(ZI)*m(Z 4) 
m(ZD)»m(Z 1) +т(2 4) 

In AADC: 

у m(ZD)>m(ZCAD)+m(z ACD) 
^. £ D is an obtuse angle. 


а 

^: The perimeter of AACD 

=CD+DA+AC 

‘The perimeter of A ABD 
=BD+DA+AB 

+: The perimeter of ААСО > the perimeter of ДАВО 

+ CD+DA+AC> BD + DA +AB 

But CD = BD. 

£. AC> AB <. mz B)»m(Z C) 


з m ADC) > 180. 


q 


2) 


(QED) 


(QED) 


Construction : Draw DE // AC 
to intersect AB at E 


Proof: In AABC: ~ ЕЛАС, D в 
D is the midpoint of BC 
2. Eis the midpoint of BA 


= AE> DE 
m(Z2)» m(Z3) [m 

+ DE// AC » AD is a transversal to them 
m (Z 2) (Alternate angles) 
mí(Z1)»m(Z3) 

+ m( BAD) «m (£ CAD) 


(DA side greater in length than that opposite to the 
other angle » greater in measure than the measure 
of the angle opposite to the other side. 


[E] The shortest side. 

(з) The hypotenuse. 

[4] The length of the line segment drawn from the given 
point perpendicular to the given straight line, 

AB AC BE 


a 
Ge 


[um 
9)» 


В vz«xv«xz 
В AC>AB> BC 


> AE // BC » AC is a transversal. 
' m(Z C) =m (Z EAC) = 30° (alternate angles) (1) 
AE // BC » AB is a transversal, 
. m (Z В) = m (4 DAE) = 70* 

(corresponding angles) (2) 
From (1) and (2) : г. m(Z B)» т(2 C) 
AC>AB 


a (aja 


а 


>>> 
(95e 


(QED) 
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Geometry 


СЄАЕ 


г. m(Z ACB) = 180° — 120° = 60° 


s BECD :. m(L АВС)=180°-110°=70° 
^. m(Z A) = 180° — (60° + 70°) = 50° 

. m(L ACB)>m(LA) -AB»BC (QED) 
a 

In А АВС: ABS AC 

^ m(Z ACB) =m (£ B) = 65° 


+ m(Z DCB) = 65° + 20° = 85° 
In A DBC: - m (4 Р) = 180° — (65° + 85°) = 30° 
In A DAC: m(Z D)» m(Z ACD) 
^L AC» AD but AB = AC 

S AB» AD 


In A DBC: «> DB = DC 
+. m(Z B) e m(z DCB) = 1807—1907. 


г m(4 ACD) = 40* 


(QED.) 


CD bisects 2 АСВ 
;DEAB 

ду m(Z ADC) = 180° — 100° = 80° 

z In AADC : m (Z A) = 180° – (40° + 80°)= 60° 
^ m(4ADC)> m (LA) 
; AC > DC but DC = DB 
2 AC> DB 


+ AD // BC + AC is a transversal. 
„ m (4 ACB) = m (4 DAC) = 30* (alternate angles) 
ım (£ BAC) > m (4 АСВ) 


(QED) 


(QED) 
InAACM:  m(ZC)=90" <; АМ>СМ (1) 
m(ZD)s90 +. BM>DM (2) 
AM + MB» CM + MD 
(QED) 


In AABC: 7 ABS AC 
^ m(4 ABC) = m (£ АСВ) 
 m(Z ABM) «m (4 ACM) 
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+. m (Z ABC) - m (4 ABM) > m (4 АСВ) 
-m(Z ACM) 

~<. m (4 MBC) > m (4 MCB) 

From A МВС: -. MC» MB 


In AABC: ^+ 2 В is an obtuse angle. 
sm B)» m( C) 

+: DE // BC + DB is a transversal. 

~ т (4 ADE) =m (4 B) (corresponding angles) (2) 
+: DE // BC + EC is a transversal. 

£. m (4 AED) = m (4 C) (corresponding angles) (3) 
From (1) +(2) and (3) : 


(QED) 


qa) 


г. m(Z ADE) > m (£ AED) 

^ AES AD (QED) 
m 

In AABC: © AB» AC г. т(2 C)» m(Z В) (1) 


+: DE // BC and DC is a transversal. 
m(Z D) =m (Z С) (alternate angles) 
2 DE // BC › BE is a transversal. 

2. m( E) = m (4 B) (alternate angles) 
From (1) »(2) and (3) = 

z. m (Z D)» m (4 E) and from А ADE 
AE>AD 


Const. : Draw BD 
Proof : In A ADB 
s AD=AB 

m(Z ADB) = т (Z ABD) 
m(Z ADC)» m (£ ABC) 
2. m(Z ADC)- m (Z ADB)>m (4 ABC) -m (£ ABD) 
ım (£ BDC) > m (£ DBC) 
£. In ABDC: BC» CD 


In AABC: ‘+ AB > AC. 
m(Z АВС) < m (Z ACB) 
+s BE AD .СЄ AE 


Qo 


0) 


(QED) 


ё в 


(Q.E.D) 


Answers of Unit Five 


7. 180* —m (4 ABC) > 180° — m (Z ACB) 
+ m(Z CBD)» m (4 BCE) 
+ BF bisects £ DBC «CF bisects 2 BCE 


E 


~ 2 ADB is an exterior angle of A ADC 
- m(Z ADB) > m (4 C) 


27 m(Z C) 2 m(Z B) (АВ = AC in A ABC) 
7. m (4 FBC) > m (4 BCF) (QED-D | | s (7 ADB)>m( B) 
2 CF» BF (QED2) | And from A ABD: AB > AD (QED) 
u 


InAABD: >: BD=AD 
7 m(Z BAD) =m (£ В) 
2 m(Z BAD) + m (£ DAC) > m (£ B) 


^m(LBACO»m(ZB) .BC»AC (QED) 
D 

In A DBC:  m(Z B)» m(Z DCB) 

£. DC» DB but DB =AD = DC>AD 
^ InASADC:m(ZA)>m(ZACD) (QED) 


+: m (4 BDC) = 180° — (70° + 50°) = 60° 
77 £ BCD is an exterior angle of A ADC 
£. m(4 BDC) = т (Z A) +m (Z ACD) = 60° 
vmn(ZA)»m(ZACD) <. m(ZACD)«30* 
2 m(Z ACD) + т (£ DCB) < 30° + 50° 
+ т (4 ACB) < 80° 

2 £ АСВ is an acute angle. 


In AAFB: > FA= FB 
гт (2 ЕВА) =m (Z FAB) = 50° 

77 £ AFD is an exterior angle of A AFB 
+ m (Z AFD) = 50* + 50° = 100° 

£. In ABD: 

VFARFD у m(Z FDA) = 1807—10. 4e 
From (1) and (2): +. In A ABD 
m(Z ABD)» m (Z ADB) 

2 AD> AB 


(0Ер2) 


а) 


Q) 


QED.1) 
In ABD: : AF isa median AF = BD 

m (Z DAB) = 90* 

+. BC is a hypotenuse of A BAC 
^ BC>AC 


(QED2) 


AA ABD + AED in them 
т(2 B) = m(Z AED) » m (£ BAD) = m (4 DAE) 
+ m (4 АРВ) = m (4 ADE) 

+. AA ABD «AED. 

т(2 BAD) = m (£ EAD) 

т(2 ADB) = m(Z ADE) 

AD is a common side 

+ ДАВО = A AED + then we deduce that : 


In them 


BD=DE (QED.1) 
< In ADEC 

т(2 РЕС)=90° .. DC > DE 
7 DE-DB ^ DC» DB (QED2) 


m (Z ADC) = 180° — 110° = 70° 
AACD in which m (4 ADC) > m (£ C) 
AC>AD 

A ADB is an obtuse-angled at D 

^ AB>AD 


In SABC: > m (4 B) = 90* 
2. The hypotenuse AC is the longest side, 


ЛАВ <АС,ВС<АС 
By adding: 2. AB + BC <2AC (QED) 
а 


AD // CE + AC is a transversal. 
m(Z DAC) = m (Z ACE) 

+ m (4 BCE) > m (£ DAC) 

2. m (4 BCE) > m (Z BAD) » (AD bisects £ BAC) (1) 
AD // CE and BE is a transversal. 

2 m(Z BAD) =m (£ E) (corresponding angles) (2) 
From (1) and (2): 

+ m(Z BCE) > m (Z E) and from A BCE 
2. BE> BC 


(QED) 
69 


Geometry 


7 A XYM is right-angled at Y 
2 2 XMY is an acute angle. 

2 £ XMZ is an obtuse angle. 

77 A XMZ is an obtuse-angled at M 
2 XZ»XM 


In AABC: > AB» BC 

^ mL C)» т(4 A) 

+ m(Z ABC) = 90* 

2 £ A complements £ С 
vin A ABD: "+ m (4 ADB) = 90° 
2 £ A complements 2 ABD 
From (2) and (3) : 

^ m (4C) = m(Z ABD) 

s from (1) : 

s m(LABD)> m (/ А) 

^ In ABD: AD» BD 

[27] ^ 

2 £ BDC is an exterior angle of A ADC 

2 m (4 BDC) > m (4 ACD) d 
s m (4 BCD) =m (4 ACD) 
+ m(4 BDC) > m (4 BCD) 


(QED) 


a 


2) 


(3) 


АР = ВЕ 
= AC- AD» BC- BE = 
2 DC>EC 
2 In ADEC: © DC» EC 
+ m (4 CED) > m (£ CDE) 
= А 
* £ 1 is an exterior 

angle of A XZC Y 
^ m(21)>m(42) 
But m (4 3) =m (4 2) „(АВ =AC in A ABC) 
sm D»m( 3) 
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But £ 3 is an exterior angle of A YZB 
sm(Z3)>m(Z4) -m(Zl)»m(Z4) 
zm(Z4)-m(Z5) (VOA) 
^m(zl»m(z5) 

and from A AYX : 1. AY > AX 


m(Z A) +m (4 B) m(Z C) = 180° 
5х+2° +6 Х- 10° + Х + 20° = 180° 
2 12X+12°= 180° 2. 12 х= 180° – 12° = 168° 
2. m(LA)=5 x 14% +29727 
+m (4 B) =6 x 14° – 10° = 74° 
т (LC) = 14° + 20° = 34° 

ЛАВ < BC <AC 


In AABC: + AB<AC 
^ m (4 ACB) < m (Z ABC) 

+ $ m АСВ)< 4 mc ABO) 
2 m (Z MCB) < m (Z MBC) 
And from А МВС: MB < MC 

+: XY / CB » XB is a transversal. 
.. m(Z X)=m (4 MBC) (alternate angles) (3) 
7 XY // BC » CY is a transversal. 

£. m(Z Ү) = m (4 MCB) (alternate angles) 

п А XMY from (1) +(2) and (3): 
sm(LY)em(ZX) - XM <MY 

By adding (2) and (4) : -. МВ + MX < MC + МҮ 


(QED) 


مور ے xe‏ 


(The req) 


aq 
@ 


(4) 


2 BX<CY (QED) 
El 

a 

[17344«9 2. lengths are not suitable 
(8552758 - lengths are suitable 
[3] 4*62 10 ^. lengths are not suitable 
(a) 648» 13 2. lengths are suitable. 
[5):-3+4>5 2. lengths are suitable 
[8] 9+9<19 2. lengths are not suitable 


Let the length of the third side be l 
v9-6«l«9«6 s 3«l«15 
«(e] ,15[ 
73-3«l«343 
(ej. 
32-29<1<32+29 
03«l«6.1 (є]оз ,61[ 
73-57 <(<73+57 

16 <(<13 AGRE 


no<l<6 


IL 
(eb 


Bb 


e 
(8]b 


(аја 
(а 


(Ја 
fija 


MLZ+LY>XY 
(Q.E.D) 


In A ABC: 

w CA+AB > ВС 
(triangle inequality) 

2 CA+AB> BD + DC 

But CA = DC. 

^L AB» BD 


From A АВР: 

AD + DB > AB 

(triangle inequality) (1) é 

From 4 ADC : AD + DC > AC 
(Triangle inequality) (2) 


(QED) 


= 


Adding (1) and (2): 
^ BD + DC +2 AD > AB & AC 


From A ABM : MA + MB > AB 
(Triangle inequality) 

From A ВМС: MB + MC > BC 
(Triangle inequality) 
From ДАМС: MA + MC > AC (Triangle inequality) (3) 


(QED) 


a 


Answers of Unit Five. 


Adding (1) » (2) and (3) : 

.. 2 МА +2 МВ +2 MC > AB + ВС+АС 

^ MA+MB+MC> i the perimeter of A ABC 
(Q.E.D. 


From A AEZ : AE + AZ > EZ (Triangle inequality) (1) 
From A ЕВЕ: 

EB + BF» EF (Triangle inequality) (2) 
From A ZFC : ZC + CF > ZF (Triangle inequality) (3) 
Adding (1) » (2) and (3): 


^ AB + AC + BC > EZ + EF + ZF 
~ The perimeter of A ABC > the perimeter of A EFZ 

(Q.E.D) 
In A DAC: DA + DC > AC в) 
In A DBC: DB + DC > BC о 


In DBA: DB + DA» AB. 

Adding (1) » (2) and (3): 

„. 2 (DA + DB + DC) > AC + BC + AB. 

^ AC + BC + AB «2 (DA + DB + DC) 

2. The perimeter of A ABC < 2 (DA + DB + DC) 


(3) 


(Q.E.D) 
ш 
т 7-3<АС<7+3  4<АС<10 
АСЄ |а ,10[ ^ AB<AC 
m(Z C) <т(2 B) (The req) 


Assuming that ABC is a triangle 

+ AB < AC + BC adding AB to both sides 

^. 2AB <AC + BC «AB. 

2 AB < + the perimeter of A ABC 

<The length of any side in the triangle is less than 
the half of the perimeter of the triangle (Q.E.D) 


m » 
Construction : Draw AC. 
Proof : From A ABC 


AB + BC > AC (Triangle inequality) (1) 
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Geometry 


From AADC: 
AC+CD>AD (Triangle inequality) (2) 
From (1) and (2): >. AB + BC + CD> AD (QED) 
B [1 А 
Let ABCD be a quadrilateral 


In ААВС:АВ +ВС>АС (1) 

In A BCD : BC + CD > BD (2) 

In AACD : AD + CD > AC (3) 

In A ABD : AB + AD > BD (4) 

Adding (1) » (2) » (3) запа (4): 

УАВ +2 BC +2CD +2AD> 2AC+2 BD 
^ AB + BC + CD + AD > AC + BD 


2. The sum of lengths of the two diagonals in any 
convex quadrilateral is less than the perimeter of 
the quadrilateral. (QED) 


m 2 1 
Let ABCD be a quadrilateral » 
ACN BD = (M) 
From А ABM : АВ < МА + МВ 
From А BMC : ВС < МВ + МС 
From А CMD : CD < MC + MD 
From A AMD : AD < MA + MD. 
Adding (1) » (2) » (3) and (4) 
^ AB + BC + CD + AD 
<2 MA +2 MC +2 МВ +2 MD 
^ AB + BC + CD + DA 
<2 (MA + MC) + 2 (MB + MD) 
г. AB + BC + CD + DA < 2 (AC + BD) 


+ The perimeter of the quadrilateral ABCD < twice 
the sum of lengths of the two diagonals. (Q.E.D.) 


B 

Construction : 

Draw BM to cut AC at D 
Proof : 

In BDC: 

BC + DC> BD (Triangle inequality) 
^ BC+DC> BM + MD 


@) 
0) 
(3) 
[7] 


q 
In A AMD : AD + MD > AM (Triangle inequality) 


^ AD» AM- MD 
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0) 


Adding (1) (2): 

2 BC+AD+DC> BM + MD + AM MD 
7. BC + AC» BM +AM 

- AM + MB < BC +AC 

Another solution : 

Construction : ^ 
Draw XY Passing through X 
the point M where. 

X€AC.Ye BC 

Proof In A CXY 


7 CY+CX> XM + MY adding BY and AX 
to both sides. 


CY +BY +CX & AX» XM & AX +MY + BY 
> BC AC» XM +AX +MY +BY 
© XM +AX > AM MY + BY > MB 
^ BC+AC> AM + MB. 
^. AM + MB < AC + BC 
[5] ^ 
Construction : 
Extend AF as its length 
to D then draw CD 
Proof : AA AFB DFC in them : 
AF= 
BF - FC (given) 
m(Z АЕВ) = т (Z DFC) (VO.A) 
2. The two triangles are congruent 
then we deduce that AB = DC 
but in A ACD we find that : 


(QED) 


(QED) 


с; 


Е const. 


AC+CD>AD (triangle inequality) 
S AC+AB>AD 

+ AD=2 AF 

S AC+AB>2AF (1) (QED.1) 
From A АВС: :: AB + AC > BC 


Le. AB& AC» 2 BF. Q 
Adding (1) and (2): 2 AB +2 AC > 2 AF +2 BF 
Dividingby2:.. AB+AC>AF+BF  (QED2) 


Answers of Unit Five 


a 
mo Be Eo) 
(4](d) Ew (e) 


02:3 Es (7)(a) Be Ea) 
8]54 10) (a) m Ga (b) 
5) 108° лз (d) бас) 

ms fa 19 
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Answers of the accumulative tests 
on Algebra and Statistics 


Accumulative test | 1 
йг; Ble Ble ec 
5)с [8)ь Fla (Bla 
Bot 
Accumulative test | 2 
a ас 
Te (а 
Bla} Prove by yourself. 
[b] Prove by yourself, 
Accumulative test [3 | 
me Ba (9) (Me 
(a Me Ta (8]d 
[S]a hoa 
Accumulative test | 4 
Oa 2)c b (е 
Be Be Be aja 


ØOx={x:xER,2sxs5} 


2 5 
(2) 7—e— t —— 
0 3 
(3)X-Y=]3 ss] 


sT29ex-v 


d a 


3 
XUY=[-1 eof xA Y = [1 ,3[ 
%Ү-Х= а,ә 


Answers of accumulative tests 


| Accumulative test [5 


йс; (а)ь 
e Eb 
B4213 
Boz 
| Accumulative test [6 
OH» a (8)b (Са 
a GÛ (с 8]b 
СЈАПВ = [-2 ,3[ (2)B-A=[355] 
B026 2] zero 
| Accumulative test [ 7 
Bm. 8]c Eb (аја 
Ble b [un [8]b 
Bia 
[b] 10-475 
Prove by yourself » $ 
Accumulative test 
Om» Ba (а Ab 
Be [в)ь We в)4 


3e 2 
2 3 
gg 
1 


OxXNY=([-2,1] 
(2)X-Y=]1 53) 
ы! 
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Algebra and Statistics 


| Accumulative test [9 
йз; Be Ba @a 
a Ob ur Ma 
Вих. 
[b] Prove by yourself «4 
E la) 36 tem? 
175-42 
| Accumulative test [10 
go» Ba (8]b (aja 
(Je Be (7b (аа 
Виш. 


[b] [- 2 » 3[ » represent by yourself, 


P 4 
Ва - د‎ „ 
2 6 


(*XUYs[-156] 
(aixnves[ ,4[ 
1b] [- 1 + 2[ » represent by yourself. 


Accumulative test [TÎ 


go. Mb Be ae 
(Bla a Me 
Ө [a] Find by yourself. 
1b] 343 


E (a1 [3 ›=[ › represent by yourself. 
[b] Represent by yourself » 2 square units. 


Я [a] Represent by yourself » 1 
[b] [0 » 2] » represent by yourself. 


Ө [a] Prove by yourself. 
[b] zero. 


| Accumulative test 


(Sc a 


13 
Wb 


Oo (Se 


BHF 5 zero 
(8]50 cm. 


[a] 440 с 
[b] Represent by yourself + ( 


1540 cm? 
)0)050 


QOD. з 
[8]]-« 50] 


| Accumulative сезе [14] 


09: fe fe 


Ө Form by yourself. 


Balsi 


[b] Find and represent by yourself. 


Bal ceo 


Ib] y & [5 —2 » prove by yourself. 


Accumulative test [15 


Oa» [Mb Bb (Ab 


E20 workers. 
(2) Graph by yourself. 


gon) 


[E] [- 1 ,5[ » represent by yourself. 


Answers of accumulative tests 


El ia) 2 + the point CE AB 


Wxny=[23[ 
B)XUY=}2 roof 
(3)Хх-үҮ=[з›={ 


Accumulative test [16] 


BO x=00.k=14 
(2) The arithmetic mean = 50.6 


E la) 14 em. 
Ib] xe 73 ye d7-43 x1 = 16 
Accumulative test Ш 


am ( 


гь 


с [El 


a 
с 7)d 


je 


E га Graph by yourself. 
ып) 


[2] The median = 52 approximately. 


=15 


вы L2, "m 


i 


СТТ 


ыт 


Bis 
Ib] 1 x= 10k 220 
(2) The mode of wages = L.E. 105 
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Algebra and Statistics 


Answers of important questions 
on Algebra and Statistics 


[] Answers of multiple choice questions | 


Bo Bo Во Bw Bw 

Go Bo Bo Bo» Dw 

Qo Bo Bo (Bo 

Qo Bo Be Du) 
Be Bo 


Be 


БИШ] Answers of complete questions 


E Bo GB» Bo} 

Bh 6-5 Bie 

dpt Qs 150 
(Bi2cm. 
@-1 5273) 


@{-1,0,!} 


ШП] Answers of essay questions | 
[:] 2 
O а Б 
-1 5 
хот =[-3 5] 


(@)хПү=[-1,2[ 
(з]х-Ү=[-3,-1[ 


-2 5 
+АПВ=[-2›,3[ 
+А=[3›=[ 


*B-As[355] 
*AUB=]- 55] 


3 ү i 
NOT (12-1) 
ШЕНЕ 


xy 
^X 
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зу are conjugate. 


f 305] 


ENS 2915) 


Ata 74s 


X?.2xyey (xe yy 


(7-45 75) 


= (217) 228 
Oy- 
la CED 
ЕЩЕ "Am 
‚х={т+{з 


2X » y are two conjugate numbers 
nXbexysy = (x+y -Xy А 
= (STS) 
- 40-15) 
=(247) -2=26 
@(х+уў=х? +2 ху+ у? (ант) 
+2 (4+17) 4-07) 
HE 
zae1«2 (a7) (4-17) 


+4-{т 
=8+2{16-7=8+2{9=8+6=14 
ANS „ үв+ү5 _ 11+2030 

6-5 


“21142130 
{зб 


Xira nayo 
n Sas ans 


x+ = 1142930 + 11-2730 = 22 


B  —>5х-з<2х+9 45X-2X«943 
n3x«12 AX 
Is s4[ 
A-3X»26 


Answers of important questions. 


IB The expression ={25х2 &[27«2- f4 x } 
-Үвх? 


D .:(x-2 = 125 
X27 
^ The 8.2 {7} 


<9 


The S.S. = ]3 sof 
ае 
3 
Ф  >4х+з>5х+2>4х „3>х+2>0 
-1>Х>-2 
^ The S.S.=]-2,1[ 
——— 


- 1 


The expression = [2 x 4 22 -2 2-2 


=2-2=zero 


E (1) The volume of the sphere = 4 xt f 
236л= EE ETH 


3em. 


(2) The area of the sphere = 4 zt ° 
=4 x 3 x t= 36 Tem? 


‘The volume of the cylinder = t f h 


=r 
2. The volume of the cylinder = zt h? 


R= th 200927 — sheiem. 


E) The volume of the cylinder 
=Meh=m (472) x9= 288 x em? 


EB) The volume of the cylinder 
=m Phe B x7 x 10 = 1540 cm? 
» The lateral area = 2 t rh 
22x Ж x7 x 10 =440 em? 


B The expression = 253 - 293 [0 1 


= 543-613 +13 zero 


@ The expression «273 8x3 [27 x i 
-a3 «o3 [3 EN 


and [21x -243 

-Nexa 

2a aes -23-203 
з 


=2 


B The expressio 


ED The volume of the sphere 
= $P = $ EEEE DEE TTN 
+ The volume of the cylinder 
= The volume of the sphere 
2. The volume of the cylinder = 36 3t cm? 
1 9Th= 360 


2 The volume of the cylinder 


= TP h= 3? x4 x = 36 Tem? 


79 


Algebra and Statistics 


+5 the volume of the sphere 
= Тһе volume of the cylinder 
16 Tem) 


2. The volume of the sphere 


4лг=36л 


т The lateral area = 2 zt rh 
440 =2 x 2 x 10x 
440 «7 
EEE 
The volume of the cylinder 


=7cm. 


ene 


‘Answers of multiple choice questions | 


x T x 10= 1540 em? 
3 


@ Bo HE» @ Ho 
B» Bo Bo Bw (b) 
Answers of complete questions | 
a Вапа ео 

Gs Boxeo Ge 
BBC orAC Boso O: 
Do.» 


ШП] Answers of essay questions | 

@y-x+2 
(ЕЗЕН ЕП 
GECE 


B8;--x 
(x]-1]o]| 3 
GECI 


From the graph : 
"The point of intersection 
(3,0) 


ЕЕ 
WELAL 


J x 


Taking the two points (= 1 +3) 
and (0 + 2) whieh lie on the У 
straight line we find that: 


л2х+3х0=12 


The slope of AB = The slope of BC 
and the point B is à common point 


^. The points A » B and C are collinear. 


E . The slope of AB = 


s the slope of BC = 


The slope of AB # The slope of BC 


‘The points A » B and C are not collinear, 


"+ (k 2) satisfies the relation : 3 X + y 


A 3k+2k=30 55k230 1 k=6 
a 
Ej The slope of AB = 3 = 5 


vs the slope of BC = 4175 = 2 


2. The slope of AB # The slope of BC 
s CRAB 


Answers of important questions. 


D “The slope of AB riu 
The slope of AB is undefined 
2 АВ // y-axis 


GRY Answers of multiple choice questions 
Bo» Bo Bo Be Bw 
Bo Во Bo Bo Do 
mo Bo Bo Be Bo 
Answers of complete questions | 


а а: Bg E the third 

Ө central tendency 4 go a 

@ о Ш» 

 Е] Answers of essay questions 

Gl su | x f хх/ 
Se ТИЗ ot E? 
5-| om | s 100 
a-| » | 6 m 
м- | 0 | 3 E 
š | 5 | 2 100 
Total 20 E2 


The order of the median = 20. = 10 


The median = 29 


(in efe Gel - لفات‎ ass) йй 81 
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Answers of the school book model 
examinations on Algebra and Statistics 


[a] The volume of the cylinder = л F h 
a 2) охл 


E 


‘ the volume of the cylinder 
= the volume of the sphere 
z. The volume of the sphere = 288 Jt cm? 
4xf =2 
3 лг 22887 


2 r" = 288 x= 216 


-6cm. 


E 


2. X and y are two conjugate numbers. 


fa] 


The area of the square = + d? 


b] : 6x 3X* >6 + «ex 054 
4 3X+1<6X+6<3X+12 
3X-3X+1<6X-3X+6<3 3X+12 
д1<3х+6<12 -6<3х<12-6 
д-5<3х<6 s-$exel 
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x 4 |x» 

10 7 70 

20 10 200 

30 n 360 

40 3 520 

50 8 400 
Total so [1550 

1550 


+. The mean = 


ü 
WS «s 


26 
DE s)p +4] 
ть 2а зь 
3e Se a 


B is.) 85-85) 
EEE] 
fis+3+5- 15 


3-3 


[b] The left hand side 
22614 {258-2 
=4 Y2+2 Y2 -2%3 


= the right hand side 


[а] 
9<3х=3 


2-2-7<3Х+7-7510-7 


Answers of Final Examinations 


del for the merge students 


Ib] x*-2x?4 S 
-(W2-3 y -1) =(2+216+3- 
=(4+216) 
= 16+ 1676 +24 
=40+ 1676 
a : 
Ta] 20 2 
(Sv 
" x П хх a 
10 4 40 
m > 100. bed 8+4 
30 6 so || la The centre = 544 = 6 
40 3 120 
50 2 100 Ib] 
ЕЛ эю 
The mean = JÛ = 27 
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Answers of the schools examinations 


IE Hr Be 


а afs- BIE] 


Газел s)[-155) 


а 
[a] LS. 2 9x2 +16 x 2-32 4x2 
=342+42- 


РЕТИ 


^, X and y are conjugate to each other, 
x+y eds A2 es 412-215 
xy» (15-02) (V52) 


x[-i[e[:] 
тз | 2| 1) 


<3X+7<10 
4-9«3X«3 


[a] The volume = zt ° 


ne 22 x7 x 10 = 1540 em? 
T 


Ы Sets x $ Xxf 
0- 5 4 20 

10- 15 5 75 

20- 25 6 150 

30- 35 105 

40- 45 2 90 

Total 20 440 

The mean = $0.2 22 
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gos 


[ala 


[2 (zero (2116 
(31 ssl [8]{ї0+з 


Ib] 


lal 
Ib] 


Ib] 


@xUY=]-1 sf 
@x-ys}1>3[ 
@xNy=[3 +4] 


С] туз 
ы +1 13-1 
›х={з+1 


2 X and y are conjugate. 


The volume 
The slope of AB = 


Phemx4?x9= 144 700m! 


Sets x Ji 

10- 15 7 105 

20- 25 10 250 

30- 35 8 280 

w- 45 6 270 

50- 55 9 495 
"Total 40 1400 


» The mein a HÊ „ 
^. The mean = Jy =35 


Answers of Final Examinations. 


a8} 


[al Lus. М2 e x2 - 2272 
za 2.2 2-6 2-0- кн. 
[b] The lateral area = 270 rh = 2 x 3.14 x 6x 10 
23768 cm: 
эе volume = t P h = 3.14 x 6 x 10 
= 11304 cm? 


Bb a Ba a 
(Bla I E [S]a 
-NAi (ms mps} (9020 


i. 
"i 
- Бры 


„хе 


X and y are two conjugate numbers. 


[ај у= EE Ten 3-3 

“8-3 

ежу (15+ 3«[5- 45) 
-LEY =20 


1b] v 3X+7510 
Se 


23х53 
<The SS.= ]- +1] 


a 
pac 
1 5 
pxnveli ]3ہ‎ (£xUYe-]-e sf 


[0] 


lalyz2-X 
(xol: x x 
Gill 


[b] v -2<3X+7510 


л-9<3Х=3 2-3<х51 


a] The volume = X P h=7 x 4 x9 лет 
| Sets х 1 Xxf 
5- 10 T 70 
15- 20 10 200 
25- 30 12 360 
35- 40 13 520 
45- 50 8 400 
Total E] 1550 
The mean = 1250 =31 
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Bae Eb a 
n [sd (Je 
Bor: ар (37288 
må (8)13 

B 
[а] : (2X3) 6X^- 1020 
42X43-20 22х=-3 


2 
Ibi 36x2 + 2116 x 2-32 
=62 +82-302 = 12 


fel 


GJAUB=]}-2 >> 
(2)ANB=[0>1) 


a 
[a] The volume = X x yxz25x3x2230cm! 
mti Ce 


1<2Х+155 


4-2«2Xs4 


5-1<Х52 
^ TheSS.2 ]- 1:2] 
аз 507) 


[b] © X= x = 
UAR 3 


Aih 
АРААН 
=(273) =12 

a 

[al [64x2 +{16-2{16х2 
=82+4-82=4 

[blXeys5 
x|2|3]|4 
m3} 2) 1 


а 
la] 
1 5 
mxnve[rss] )хуү=[-2,5[ 
Ы) к= м 
(2) 
Sets x f Xxf 
20- 25 10 250 
30- 35 14 490 
w- 45 2 990 
50- 55 26 [| 130 
60— 65 20 1300 
70- 75 8 600 
Total 100 5060 
~ The mean = 3060 = 50.6 
B 
Je 
@ sx? (2)36 (83 
[2j2 (5)7 
B] 
la]: 2x°-S=11 
a8 
^ The S.S. = {2} 
mix. TEE on 
ху т) т) 77 
a 
ham oer 2890 
1 5 


@xUY=[-2;5] 
@xNys[1>3] 
[b] The volume = zt h= 32 x 5° x 7 = 550 cm? 


Answers of Final Examinations 


3[4] 
1) 

{bl Sets x f Xxf 
l- 2 4 8 
3- 4 6 24 
s- 6 8 48 
1- 8 7 56 
9- 10 $ 50 

Total 30 186 
++ The mean = 486 = 6.2 
8|  El-Kalyoubia 
Ba a 
3e a 


[b] +» The circumference of the base = 2 7t r 
2 2mrs 0л 


‘The volume = x r? h = zt x 5 x 6 = 150 zt cm 


553Х-1<14 .653X<15 
2sX«5 


^ The SS.=[2 ,5[ 


2 5 


Үзтхт+5'вх2-2\{125х2 
37+ 102-102-372 
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Ibl à а 
—— [al 9x2 e 25x2- 2 4x2 
х=] =,=[=® =#з{2+5{2-4{2. 
[(®)х-Ү=]-=®+-1] Ib] 
fd xe outs з (Ver = 
р Те 63 2јү-х= 15,1] 
5 (Х-у)+у) o 
«(fe «5-8 1з) s 5 6-13) [а] -8 <3Х+154 
=2{3х2{6=12{2 -9<3Х83  л-3<Х5! 
The 5.5.= ]-3 51] 
B8 
[aly=2X+1 
x[-3[o] 
ПЕЕВ Е 
Taking the two points (0 » 1) 
and (193) 
EE 
Ibl Sets x Я xxf жаная 
Р 10 4 40 7 ЖЕ 
Be 2 5 100 n 7; 
ae 30 B 180 Е E 
5- 40 3 120 7 a 
45- 50 2 100 3 m 
Total 20 540 Г rd 
20 540 
10 EI-Monofi 
Be Be (Rb Be 
) 
(s ra (ald 5\4 Me 
(oa «2 а: [a]undefimed (313 
(4)2 1516 


[a] 1] The volume = zt! h 231 x 35x 9 = 81 zt em? 
(8)The lateral area = 2 t rh = 2 x tx 3x9 
z54z cm? 
[b]z;5«2X43«9 ..2<2X<6 


41«X«3 ^ The SS. = ]t s3[ 


[а] 


فق 
@xNY=]}-1 2‏ 
(@)хШҮ=]-3›,3[‏ 
[8)Хх-Ү=]-3›,-1]‏ 

їызүзхз +2{16хз- 2 25x3 
=вүз + вз 2113 = 143 


5 0 Gom oW 
* The order of the median = 20. = 10 
<The median = 17 marks 


в gs 21-6 (810 
(47 (822 
la] The slope of AC = 270.22 В 
эе slope of BC = 2-8 а Ea Ee 
Ge (a o 


^ The slope of AC = the slope of BC 


^ the point C is а common point 


5СЄАВ 


5 and more. 20 
10 and more. 17 
15 and more 13 
20 and тоге 6 
25 and more 

30 and more. 0 


Algebra and Statistics 


‚›у={з-{? 


2. X and y are two conjugate numbers. 


MEE Be 


TUS asas (sn) 


3 
[b] (1] «> The volume of the cylinder = X r° h 
эх x 10=25070 


Ê =25 тезеп. 
[E] The lateral area 22 t rh = 2 x x5 x 10 
= 100 tem? 


B8 
[a f25x5 «2 27x3-3axs- [8x3 
=5{5 4673-23-23 =315 +43 


Ib] 
3 
Н 


6 

5 1 5 
1 3 ET] 
9 $ E] 
П П " 
10 70 


[b] The slope of AB = 


(аә хз +2{4х3-2{3. 
=з{з+4{з-2{з=5{з. 


fa] + The volume of the sphere = $ zt 
w4x Bers 
> $x ¥ xP 238808 


[ё)хПү=[2,5[ 
[з)х-Ү=[5,=[ 


28 <3х-1=14 
49«3Xs15 53<Х55 
Тһе SS.=]3 +5] 


-1s2X43«45 


^-4s2X«2 
2=х<1 The 5,5. = [-2 ,1[ 
——oÀ— 


(hy 25x22 9x2-16x2-4 4x 4 
=5{2 +6{2-4{2-а4{2 =з{2. 


a 
fal {16 x3 214x342 9x4 
=4f3-473+273=273 


[b] ‘+ The volume of the sphere = 4 лг 


“r= 3cm. 


: 2.d=6em. 
el (a+b) = (5-42 52) 
5) 
i 3 


96 $0 
between 14 and 15 


2)AUB=]-2>5] 


2235 » (f2) 


[a] +» The volume of the sphere = 4 mre 


(8) -2<3х+7=10 
rm 4-9«3Xs3 2-3<Х51 
co ^ TheSS.2 (X:X€Q»-3«Xs1) 
180 
120 
100 
540 8 

7 
16- 18 3 5 
Total 30 296 
ә ‚л ENT 
3 The mean = у = 9 4B 
[5]]3 +6] 
Bic (а Ea йон 
mo 5b (Ble e 
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[Ди @з 9 
(a) 7] 09715-12 


B csi fes 
23252-3162 82-316 
د‎ 4648) 
LE CET — 9-5 
зу=3-ү5 


2 X and y are conjugate numbers. 


ножу (з зз) = 


Ib] © 


Ib] 
2 7 
(9xUYs[-1:7] (2xnvs» 


2,4] 


(3 т 52 m) satisfies the relation, 


22ms6m-8 m-6m= 


afo 


&|o|s|« 


Total. 


2500 
The mean = 2100 = 62.5 


Answers of the a 
on Geometry 


Bae 
[s]b 


mulative tests 


^ 


fs) (s) 


B ial oem. 56cm. 


Boa 
Accumulative test 2 


Я lal 5cm. [b] Prove by yourself. 
BA Rem. 24 cm. (3]26 cm. 
Accumulative test 
йт: 2)b e Aa 
I a 7a Mb 
L OEGI [b] Prove by yourself. 
E a i5 em Ib] 70° 
Accumulative test [ 4 
йг: Ba з)а aid 
[5)а 


BB [a] Prove by yourself. 


Вах 


Ø Prove by yourself. 
Accumulative test 


[b] Prove by yourself. 


[b] Prove by yourself. 


В [al Prove by yourself. 


Ib] Prove by yourself. 


Bias 


cm. [b] Prove by yourself. 
Accumulative test [6 
Ele Гаја 


Bia 19cm. [b] Prove by yourself. 
Ө i 105° [b] 30 cm. 
Oams (812 cm. 


[b] Prove by yourself. 


Ba» 


| Accumulative test [7 


(S]b 


В [a] Prove by yourself. 


[b] Prove by yourself, 


BB [a] Prove by yourself. 


[b] Prove by yourself. 


Ө [a] Prove by yourself. 


[b] Prove by yourself. 


Accumulative test 8 


йт: a ja Oo 
5)а Eja 7b lb 
Ө lal AB < BC <AC [b] Prove by yourself. 
E [a] Prove by yourself. — [b] Prove by yourself. 
Accumulative test [9 
Ba: Ba Eb 
[Sle LI Fb 


[al AC> AB > BC 


[b] Prove by yourself. 


B 


Geometry 


‘Answers of important questions 
on Geometry 


ос Bo Bo Bo Bo 
Bo Bo Bo Bv Ow 
Bo Bo Bo Do (Bo 
Bo» OB Qo 

Bone point congruent 


perpendicular» bisects it 

[ perpendicular to the base »bisects the vertex angle 
Bitte base » the vertex angle 

[Bis axis of symmetry 


Е - F and N are the midpoints of AB and AC 
+ BN and CF are two medians of A ABC 


+ BNA CF={M} 
2. Mis the point of concurrence of the medians 
of AABC 


cane Laced 
ЗАМЕ }AC= } x 10= 


2. The perimeter of the figure AFMN 


(The req) 


Bl - A EBD is an equilateral triangle. 
m(Z EBD) = 60* 


equilateral isosceles а: In SABC: v АВ =АС 
сем me Bw г. m(ZABC)=m(2C 
АТ 7. m (4 DBC) = 60° + 65: 
Binaasc 


s m(Z ABC) = 90° 
ym (ZC) = 30° 


A AB=2x5= 10cm. 
+ Dis the midpoint of AC 
2. BD is a median from the vertex of the right angle 


s BD= d АС= Dx 10=5cm. (Second req) 


Ø | AD CB + AB is a transversal to them. 
7 m(Z B)e m(Z BAD) 
In AABC: v АВ=ВС 
^ m(Z BAC) = т(2 С) = 


15 
(The req.) 


[B - AE // BC | BD is a transversal to them 
~. т(4 B) =m (4 DAE) (corresponding angles) 


В - Mis the intersection point of the medians of 
AABC 


2. BE and CD are two medians of A ABC 
X MD= 1 pcs 4x i52 5cm. 


Dis the midpoint of AB 
+ E is the midpoint of AC 


5 DE=4pc=4x14=7em 


2, The perimeter of A MDE 


=15cm. 


94 


„ + АЕ // BC » AC is a transversal to them 
z mt C) (£ CAE) (alternate angles) 
In AABC: + m(Z В) = т(2 C) 
because : AB = AC 

г. т (4 DAE) = т (£ CAE) 


^. AE bisects 2 DAC (QED) 
El in A ABC which is right-angled at B. 

(АСВ) = 30°. AB=4AC 

+s AB=DE DE=}AC (0 


„ E is the midpoint of AC. 


E is a median in A ADC 
From (1) and (2): 
^ m(Z ADC) = 90* 


о) 


(QED) 


Ө naasc: 
“+ X is the midpoint of AB + Y is the midpoint 
of BC 
2 XY= }AC= 4x 20= 10cm. 
In A XBY which is right-angled at B. 
Dis the midpoint of XY 
BD is a median 


2lxYelxi0- 
BD= 5 ХҮ= } х10=5ст. 


El In A ABD which is right-angled at D 
' F is the midpoint of AB 
2 DF is a median 


(The req.) 


n 0Е= 1 
2 DF= } AB 


ly: DI 
+» F is the midpoint of AB 
+ E is the midpoint of AC 


»FE=4+ ВС= 1 х20= 

s FES 4 BC= 4 x20= 10cm. 

~ The perimeter of A DEF = 8 +9 + 10 

(The req) 


27cm. 


ML // YZ › ҮС is a transversal to them 
 m(Z LYZ) = т (4 MLY) (alternate angles) 
+ mG LYZ)=m(4 LYM) 

7 m (£ MLY) = m(Z LYM) 
MY =ML 

A LMY is an isosceles triangle. 


(QE D) 


@ In AMXY : s MX = MY 
"mi X)em Y) 

see XY ZL › XE is a transversal to them 
m (4 L) = m (4 X) (alternate angles) 
XY //71. + YZ is a transversal to them 
m(Z 2) = т (Z Y) (alternate angles) 
From (1) » (2) and (3) : 

^mi L)2m(zZ) 

5 ML- MZ 

A MLZ is an isosceles triangle. 


0 


Q) 


[9] 


(QED) 


{B in AACD: ~ X is the midpoint of AD 
+Y is the midpoint of CD 


= xy=tac (0 
sin SABC: 
= m(4B)=90° «m(Z ACB) = 30° 
+ AB= ТАС о) 
From (1) and (2): г. АВ = XY Q. 
(8 In SABC: c AB=AC 
^ m(4B)=m(4C) 
+ In AA ABD and ACE: 


m(ZB)-m( C) 
m(Z BAD) = m (Z CAE) 


AB=AC 
2 АВО = A ACE » then we deduce that : 
AD-AE (QED) 


ID in AA ABD and ACE: 
т(2 0) = т(2 Е)=90° 
| т (£ АВО) = т (4 ACE) 
BD=CE 
+ AABD =A ACE «then we deduce that : 
АВ =АС 


z. m (4 ABC) = т (4 ACB) (QED) 
(B In SABC: s AB=AC 

ТАВ bisects £ A 

2 AD 1 BE (First req.) 


+ Dis the midpoint of BC 
s CDs } BC= } x8 =4cm. 


+ т (4. BAD) = 180° — (65° + 90°) = 25° 
m(Z DAC) = m (Z BAD) = 25*(Second req.) 


IB In SADE: + AD=AE 
т(2 ADE) = m(Z AED) 
DE // BC + AB is a transversal to them 


zm (Z ADE) =m (Z B) (corresponding angles) 
о) 


a) 


DE // BC + AC is a transversal to them 


+ m (Z AED) = m (4 C) (corresponding angles) 
[7] 


Geometry 


From (1) » (2) and (3): .. m(Z В) = m (4 C) 
^ AB=AC 


2 A ABC is an isosceles triangle. 


(QED) 


@ In SABC:  АВ=АС 
+ AE bisects £ BAC 
^ BE= } BC 
„AE 1L BC 
у. AE is the axis of symmetry of BC. 
DEAE 
s BD=CD 


(Q.ED. 1) 


(Q.E.D. 2) 


Ф naase: + m(4B)=m(4 ©) 
X-127 


axed 


(First req.) 


2. The perimeter of A ABC =7 +7 + 5 = 19 ст. 
(Second req.) 


m (4 B) = m (£ C) 


 плАвс 
^ X-1=X+3 


s AB=AC 
л2Х-Х=3+1 


AB =АС=4+3=7ст. 


=9-4=5ст. 
~. The perimeter of A ABC =7 +7 + 5 = 19 em, 
(The req) 


< The sum of measures of the angles of the 
triangle = 180° 


42X€3X-10* X 40° = 180° 
^ 6X + 30° = 180° 

х=!» 
х25° = 50° 

25° + 40° = 65° 

»m(Z C) 23x 25° 10° = 65° 
m (£ В) =т(2 C) 
2 AB=AC 
2 ААВС is an isosceles triangle. 


6 X= 150° 


(QED) 


El in A ABC : ‘+ Dis the midpoint of AC 


+ BD=4Ac а) 
In A BDE: ++ m (4 BDE) = 90° 
эт (/ E) =30° +BD=4BE —Q 
From (1) and (2) : BE (QED) 
EB in AA ADC and BDC: 
AC=BC 
CD is а common side. 
m(Z ACD) = m(Z BCD) 
^. AADC = A BDC and we deduce that : 
AD=BD 
+% ED= BD г. AD=ED 
^ m(Z E) = m (4 EAD) (9.8.0) 
В - m (£ BAD) = 90° «m (4 BAE) = 30° 
у m (4 DAF) = 60° 
In AFD: 
тг m(Z AFD) = 90° » т (2 DAF) = 60° 
^ m (4 ADF) = 180° (90° + 60°) = 30° 
ЛА =2АЕ= Вст. 
£. The area of the square = 8 x 8 = 64 em? 
(The req.) 


E) in A ABC; +: Dis the midpoint of BC 
AD is a median. 


+ AM=2MD 

2 Mis the intersection point of the medians of 
ДАВС 

+s MECE ^ CE is a median in ABC 


$ xi2=4cm. (The req) 


Bo Bo Bo Bw Bw 
Bg» g^» Bm Bw Dw 
Oo Bo 


E opposite to a side greater in length than that 


2. BD is a median from the vertex of the right angle 


opposite to the other angle, 


BB the angle of the greater measure. 
CEG CEJ 
B- Bit 


BB the perpendicular line segment 
Ө the hypotenuse E] AC 


Dax 


2 m (4 C) = 180° — (80° + 40°) = 60° 
2. m(4B)>m(4C)>m(ŻA) 


Ө maasc: ~ AB» BC 
+. m(Z ACB) > m (Z BAC) 

„+ XY // BC + AC is a transversal to them 
+ m(£ XYA) = т(2 ACB) 

(corresponding angles) (2) 


(0 


From (1) and (2): 
+ m(Z XYA)» т (4 BAC) 


2 AX> XY (QED) 


BB — AD//BC AB is a transversal to them 
^. m(Z В) = т(2 BAD) = 40° (alternate angles) 


л AC>AB>BC (The req.) 
In SABC: 
Ө In AABC: - AB «BC «AC > m(Z C) = 180° (80° + 40°) = 60° 
-m(ZC)«m(ZA)«m(ZB) (The req.) z m(LO»m(ZB) 
E In SABC: + AC=AB ABSA (QED) 
^ m(Z ACB) = т (4 ABC) | @ maaxy: 
ina BCD: 7 BD>CD ч mG АХҮ)= т(/ AYX) 
+ m (4 BCD) > m (4 CBD) Q| .Av-ax (у 
Adding (1) and (2): S AC>AB о) 
2 т (4 ACD)» m (Z ABD) (QED) Î subtracting (1) from (2): 
а ^ АС-АҮ>АВ-АХ 
Guns AE = YC» XB (QED) 
Proof : In ДАВС: Bl In SABC: s AB=AC 
AB» BC 2 m(Z ACB) =m (4 В) = 65° 
7. m(Z ВСА) > m (4 BAC) в) 2 m (4 BAC) = 180° — 65° x 2 = 50° 
In AADC: ': AD» CD © 2 ВАС is an exterior angle of A АСО 
z m(Z DCA)> m (£ DAC) Q m (Z ADC) = 50° — 20° = 30° 
Adding (1) and (2) : In AADC : m (£ ADC) > m (£ ACD) 
+ m(Z BCD)> m (£ BAD) (QED)| — .AC»AD 
Ө In SABC: v AB <АС "ТАВ =АС 
~. m (4 ACB) < m (4 ABC) SABSAD (QED) 
52 CM bisects £ ACB » BM bisects £ ABC | D i, A ABD: BD=AD 
2 mG MCB) = 4 m (4 ACB) m(Z BAD) =m (Z B) 
эт(2 MBC) = } m (LZ ABC) + m(4 BAD) + т (Z DAC)» m(Z B) 
+ m (4 MCB) < m (£ MBC) s m(Z BAC)» m(Z B) 
2 BM eCM (QED)|  «BC»AC (QED) 
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Geometry 
@ in AABC: c AB=AC 


{B 2 ADC is an exterior angle of A ABD 


m B)em(z C) (D| — s m(ZADC)» m (£ BAD) (0 
DEBE эс; AD bisects Z BAC 
2 2 ADC is an exterior angle of A ADB ^ m(Z BAD) = т (4 DAC) о) 
^ т(2 ADC) > т(2 B) 2) From (1) and (2) : 
From (1) and (2) : ^. m (4 ADC) > m (4 C) s m (4 ADC) > m (4 DAC) 
.. AC>AD (QED)| + AC>DC (QED) 
(Ø In лавр: + X is the midpoint of AB 
+Y is the midpoint of AD ә 
oe XY= } BD в) z. т(/ ЕСА) = m (4 CAE) = 40° 
In A DBC: ‘+ m (4 BDC) = 90° s m (4 AEC) = 180° — (40° + 40°) = 100° 
+E is the midpoint of BC у. m(4 АЕС) > m (£ ACE) 
DE isa median from the vertex of the rightangle | £. AC> AE (QED.1) 
jsc @| | InAACD: 
BC is a hypotenuse of A BDC у AE is a median » AE = + ср 
^ BD < BC s. m( DAC) = 90° 
| BD< } nC @| > In AABC: BC is a hypotenuse 
From (1) »(2) and (3): RES (QED.2) 
^ XY«DE (QED) 


Answers of the school book model 
examinations on Geometry 
a 


T) the hypotenuse 
(37а side greater 


25cm. +9 cm. 
length than that opposite to the 


other angle. 
4) the angle at this vertex is right (5) equilateral 
Ge la E 
[а)ь E Dn 
lal» 

[b] >> A DBC is equilateral 


m (£ DBC) = 60* 


^ m(Z ABD) = 60° + 65 
fel > AD // BC + AC is a transversal 

7. m(Z ACB) = т (Z DAC) = 50° (alternate angles) 
In A ABC : m (£ В) = 180° — (70° + 50°) = 60° 
^ mi. BAC) > m(Z B) 
4^ BC» AC 


а Theoretical. 

[b] In AABC: АВ =АС 

"^ m (2 АВС) = т(2 АСВ) 

2 (АВС) = d mz АСВ) 
2 m( DBC) = т(2 DCB) 

+ A DBC is isosceles. 


la] гг AC is the longest side. 
2 £ Bis the greatest angle in measure. 
»7 АВ is the shortest side. 


(The req) 


QED) 


(QED) 


2. £ Cis the smallest angle in measure. 
+. The descending order of measures of the angles 
ism(Z B) sm(ZA)andm(Z С) (The req.) 


Ib] In A ABC : © AB» BC 
^ m (£ ACB) > m (4 BAC) a) 
„+ XY // BC › AC is a transversal. 
= m(Z XYA) = m (Z АСВ) 
(corresponding angles) о) 
+ m(Z ХҮА)> m (2 BAC) 
(QED) 


From (1) and (2): 
2 AX> XY 


Mod 

a 
E 
ab 


1 isosceles 2 is less than 
П 
3)xY at 
8) is perpendicular to it 
la]: AB is the longest side. 
2 4 C is the greatest angle in measure. 
+ CB is the shortest side, 


2. Z Ais the smallest angle in measure, 


2 


3b 
d êla 


a) (5) 


2. The ascending order of measures of the angles 
ism(ZA) sm(ZB)andm(ZC) (The req.) 

[b] In A ABC: «> m(Z B) =90° 

+ D is the midpoint of AC. 

эг Eis the midpoint of BC 

:. BD + AE are two medians in A ABC 

2. Mis the intersection point of the medians of A ABC 

2Вр= ТАС= 1 х9=45ст. 
2 


2 
„BM = 2 BD= 2 х45=3ст. 
„+ m(ŻC)=30° 
ЛАВ= ТАС= 1 х9=45ст. (The req) 
[a] In A АВС: : D is the midpoint of AC 


з. BD is a median. 

эсу m( ABC) = 90* .BD=+ac (1) 
In A BDE: «> m(Z BDE) = 90° +m (4 Е) = 30° 
+ BD= } BE 0) 
From (1) and (2): /. АС = BE. (QED) 
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Answers of Final Examinations — | 


Geometry 


[b] + AD// BC » AC is a transversal 
+. m(Z ACB) = m (Z CAD) = 30° (alternate angles) 
^InAABC: 

m (Z B) = 180° — (70° + 30°) = 80° 
^ m (£ B)» m (Z BAC) 
z^ AC» BC 


[a] а side greater in length than that opposite to the other 
angle. 


(QED) 


[b] + AB bisects Z YAZ 
m(Z YAB) = m (£ BAZ) 

+% АВ//ХҮ » AY isa transversal. 

+ m (4 BAY) = m (Z AYX) (alterate angles) (2) 

ay AB//XY » ZX is a transversal. 

+ m(Z X) = m (4 BAZ) (corresponding angles) (3) 

From (1) » (2) and (3): 2. т (2 AYX) = m (4 X) 

< m(4AYX)+m (4 AYZ)» m X) 

Sm ZYX)» m X) 

2. XZ>YZ 


(QED) 


п 

1:2 

(2) half the length of the hypotenuse 
(3]congurent. 

(а> 


(8) bisects it » perpendicular to the base. 


(b а а @a 


Са 


7 m(4 B)=90° »m(Z C) = 30° 
= AB=4x AC 
+ AC= 10cm. 


[a] AC ,АВ > BC 


[b)() 40° (2)AB 


Gv (2x (3x (и 


Answers of 


ols examinations 


InABDC: 
7 CB=CD 
+ m (Z BDC) = 80 49 = 79° 


+ т (4 ADC) = 60° + 70° = 130° (The req.) 


[b] >: ВЕ, CE are two medians in A ABC 
Bo [ed Bo Ae Bw Eb) 2. Mis the point of intersection of the medians of 
AABC 
a ^ МЕ= d cue 1 x6-3em. 
(the hypotenuse equal 60" sMF= } BM = 1 x4-2cm. 
GIDH [4)zero 2 > ic 
mace + + E is the midpoint of AB 
» Fis the midpoint of AC 

a + Ее } BC=4x8=4em. 

In ABC: 

aban 7 The perimeter of A MEF = 3 + 2 + 4 

^ m (4 АВС) = т (Z ACB) qum) 

$m (ZABC)= + m (4 АСВ) 
"m (Z DBC) =m (£ DCB) [|] 
A DBC is an isosceles triangle. (QEDJ)|(1)0) (2) (3)(d) (а) (а) Ha) [8](b) 

Ib] In A ADC: 

SOR Ue mio FAD: amedin — (8)3 (3) half 

» E is the midpoint of CD mss EBC sac 

s OE=$AC 

In ABC a PE; 

v m (4 B)=90° +m (£ АСВ) = 30° fal of AB 

AB = bac > Eis the midpoint of AC 

^ AB=OE=5em. (The req.) + DE= d BC= d 10=5em, 
‚> BE › CD are two medians in A ABC 
[а]: AB <AC < BC 

^m(LC)«m(ZB)«m(ZA) (The req) 


“+ AD // BC 5 AB is a transversal 

„. m (4 B) = m (£ EAD) = 70° 
(corresponding angles) 

AD // BC » AC is a transversal 

m (4 C) =m (4 DAC) = 30° (alternate angles) 

m(Z B)» m(Z C) 

^ АС>АВ 


(QED) 


2 ABD is an equilateral triangle 
m (4 ADB) = 60° 


2. The perimeter of A MDE = 5 + 2.5 +3 
= 10.5 cm. (The req) 
[b] In A ABC: 
s m(Z B) = 90° »m (Z АСВ) = 30* 
ЛАВЕ ТАС 
In SACD; 
72 X is the midpoint of AD 
» Y is the midpoint of CD 
„ХҮ= dac 
. XY-AB 


(QED) 
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момената ватон ООО 


Geometry 


а 
[a] ‘+ ABC is an equilateral triangle 

2. m(Z BAC) = 60° 

In AABD: 

+ AB=BD 

^ т (4 BAD) = m (£ D) = 802E = 7g: 

ду т(4 САР) = 60° + 78° = 138° (The req) 
{b] ‘+ ED / BC » BD is a transversal 


^ m (4 EDB) =m (Z DBC) (alternate angles) 


эу m(Z EBD) =m (/ DBC) 
m (4 EDB) = m (4 EBD) 
^. A EBD is an isosceles triangle. QED) 
a E: 
[a] > AB=AC 2 A Ethe axis of BC 
=EC 2 EG the axis of BC 
AD is the axis of BC 
~ AD LBC (QED. 1) 
»BD= } BC (QED.2) 
Ib] In AABC: 
s AB»AC 
202 C)» m B) a 


+: XY i BC » AC is a transversal 
^ mG АҮХ) (2 C) (corresponding angles) (2) 
+; XY BC » AB is a transversal 

^ т(ё АХҮ) =m (£ B) (corresponding angles) (3) 
From (1) » (2) and (3) : 

s mG АҮХ)> m (4 AXY) 


(QED) 


3 Ca 


о 


a 
Meo («e Sw 


[1 the hypotenuse (2) greater measure 
(з) congruent [4]5 ,9 
[E] bisects the vertex angle +s perpendicular to the base 


wmo (s) Ea 


+ AD + CE are two medians in A ABC 
2. Mis the point of intersection of the medians 


2 AD MD=3x2 
MC=4x5=25em. 


(The req.) 
[b] >: BCD is an equilateral triangle 

г. m(Z CBD) = 60° 

In AABD: 
AB=AD 
+ m(Z ABD) = m(Z ADB) = 
+ т (4 CBA) = 60° + 75° = 135° 


a 
[a] In AABC: AB=AC 
m(ZB)=m(2C) 

XY // BC › AB is a transversal. 

Sm АХҮу= т(4 B) 
(corresponding angles) (2) 

XY // BC » AC is a transversal. 

s mG AYX)e m С) 


180° - 30" _ 750 


(The req.) 


a 


(corresponding angles) (3) 
From (1) +(2) and (3) = 
^ m(Ż AXY)=m (4 AYX) 
ЛАХ=АҮ 
s AAXY is an isosceles triangle. (ОЕР) 
Ib] In AACD: 
+ AD>CD 2. m(ZACD)» m(Z CAD) (1) 
In AABC: 
vAB»BC m (£ ACB)» m(Z BAC) (2) 
Adding (1) +02): 
m(Z BCD)» m (Z DAB) (QED) 
B 
fa] In SABC: 
“+ m (£ B)=90° sm (4 ACB) = 30° 
АВ= ЈАС Ш 
sin SACD: 
2 Eis the midpoint of AD 
+F is the midpoint of CD 
2 EF=4Ac о 
(QED) 


Ib]: AD 
г. m(Z ACB) = т(2 DAC) = 30° (alternate angles) 


InAABC: 


2 m(Z BCD) = 25° + 25° = 50° 


m (£ ВАС)> m (Z АСВ) - BEIDE ‚АБ нанынттый 
2 BC> AB (QED) m (4 D)=m (4 BCD) = 50° (alternate angles) 
mecca] "x 
[b] In AABC: 
a т AB=AC 
Or @sor 81:2 m(Z АВС) = m (4 АСВ) = 197—9 „ 45° 
вс Bu : BCD is an equilateral triangle 
а m(Z CBD) = 60° 
0o Mw FO 0w GeO (sm | = =АВ0) 45° + 60°= 105" — (There) 
[a] >> BE » CD are two medians in А ABC в 
2. M is the point of intersection of the medi m 
Mr dps ^ "" (fe ® Fo («e 9e se 
+ BM= 3 ВЕ= 3 x 15= 10cm. 
3CD=3MD=3x4= 120m. (The req) |B 2 
даре Or (congruent (3)10 
in : = 
WAB (E) the greater angle in measure 
< m(4B)=90° »m(Z A) e30* x 
^ AC 2 BC 16cm. а 
«BD isa median + ACD is an equilateral triangle 
4 BD=4AC=8em, (First req.) m(Z ACD) = 60° 
In AABD: In SABC: 
< BD=AD +s AB=AC 
|80* — 40° e 
ıı m(LABD)=m(LA)=30° (Second req.) | ^ m(4ACB)= m (4 B) = 1807407. 79 
x m(4 BCD) = 60° + 70° = 130° (The req.) 
[a] ‘+ m (4 ACB) = 180° — 120° = 60° maane ۹ m car 
›т (4 ABC) = 180° 130° = 50° ene UNE слова i 
sm (ZACB)> m (Z ABO) bd 
2 AB> AC ED: e 
e a GI E is the midpoint of AD 
ED / AC » AB is a transversal + Fis the midpoint of CD 
ı m(LA)= m (4 EBA) = 60° (Шепа angles) | gp } AC o 
САРО SOE AEE From (1) (2): 1. AB = EF (QED) 
о (ДА) «m GL ABC) 
^ BC<AC (QED) | E 
[a] In ААВС: 
AB=AC 
fa] In AABC: <. m(Z ABC) = m (Z ACB) a 
VACEBC + m(4A)=m(4B)=25° In ABCD: ~ BD<CD 
» 5 £ BCD is an exterior angle of A ABC та (Z CBD) > m(Z BCD) ө 


Geometry 


Adding (1) » (2): 


+ m (4 ABD)» m (£ ACD) QED) 
Ib] In A ABC: 
+: m(Z ABC) = 90° › т (£ С) =30° 
х24=12ст. (First req.) 


x 24 2 12 cm. (Second req.) 
AH » BD are two medians in А ABC 

Mis the point of intersection of the medians. 
BM= $ BD= % x12=8em. (Third req) 


a8 
la] In A ABC: 

“+ m(Z B) =90° »m (Z ACB) = 60* 

+ m (Z BAC) = 180° - (90° + 60°) = 30° 

s BC=4Ac 

у DE=BC + DE=$ac 
DE is a median in А ADC 

о m (4 ADC) = 90° (QED) 
[b] In AABD : 

s AB«AD 

+. m GL ABD)» m (Z ADB) [m 

In ABCD: > BC<CD 

+ m(Z CBD) > m (Z BDC) о) 

Adding (1) 0): 

£. m(GZ ABC)» m (4 ADC) (QED) 
a 
Qo Om (з) Ma (900) (8) @ 
a с 2,8 
(4) parallel Xz 
a 
[a] : m (4 Y) = 180° — (55° + 65°) = 60° 


^m X)«m( Y) <т(4 Z) 
^S YZeXZ«XY 


(The req.) 


[b] In A ABC: 

+ m( В) =90° sm (LC) 2 30* 

2 AB= } AC-6cm. 

+ BD is a median 

= BD=4AC=6em 

17 AD= 4 AC=6em. 

1. The perimeter of A ABD =6 + 6 + 6 = 18 cm. 
(The req.) 


[a] In AABC: 


^ m(ZC)em(Z B) 


т (/ CAD) = m (Z ВАЕ) 
AC-AB 
m(ZC)em(Z B) 


(QED) 
[b] + ABC is an equilateral triangle 
= m(Z ABC) = 60° 
+ 2 ABC is an exterior angle of A BCD 
<. т02 0) = 60° - 30° = 30° 
2. m(4 BCD) =m (£ D) 
2 BC=BD 
2. A CBD is an isosceles triangle. 


B8 E 
la] -: F is the midpoint of XY 
+ Lis the midpoint of XZ 
A FL=4$YZ=4em 
YL , ZF are two medians in A XYZ 
+. M is the point of intersection of the medians 
2 MF= d MZe2cm. 
sML= } YLe3em. 
1. The perimeter of A MFL = 4 + 2 + 3= 9 cm. 
(The req.) 


(QED) 


[b] In A AMB: 


7 МВЪМА 2 т(2А)> т(2 В) a 


+ AB // DE › AE is a transversal 
+ m(4 E) = т (ZA) (alternate angles) 
52 AB// DE › BD is a transversal 


о) 


+ т (4 D) = m (Z B) (alternate angles) 
From (1) »(2) and (3): 

^ m (4 E)» m(Z D) 

2 MD» ME 


Bo 


(3) 


(Q.E.D) 


o 


a 

mø 

(3)2 

a 

[a] ^ H is the midpoint of AB 
+D is the midpoint of BC 
‘ 2em 


ow (а) (е) (8]( (8) а) 


(2) bisects the base » is perpendicular to it 


o (84 


(The req.) 

[b] + BC AD = 12 em. (properties of parallelogram) 

^ CES 12-8 = 4em. 

In ADEC: 

"+ т (Z CDE) = 180° - (90° + 60°) = 30° 

эт (£ CED) = 90° 

5 CD=2CE=8 cm. 
B=CD=8cm. 


ü 

[a] Const. : Draw AC 
Proof : In А АВС: 
^ AB > ВС 
^ m (4 АСВ) > т(2 BAC) 
InAACD: 
s AD» DC 


Answers of Final Examinations 


^ m(Z ACD)» m (4 DAC) Q) 
Adding (1) + (2): 
^ m(Z BCD) > m(Z BAD) 

[b] © AD // BC › AG is a transversal 
£. m (4 C) = m (4 DAC) = X (alternate angles) 
z. m С) < m (Z BAC) 


^ AB < BC 


a8 

[a] In AADC: + AD=CD 
^ m (4 DAC) = m (4 C) = 30° 
»'7 Д ADB is an exterior angle at D 
^ m(Z ADB) = 30° + 30° = 60° 
^ In AADB: v AD=BD 
+m (4 ADB) = 60° 
+ A ADB is an equilateral triangle. 
>: AD isa median in A BAC 
+Ар= } BC у т(/ BAC) =90° 
2. A BAC is a right-angled triangle. 


(QED) 


(Q.E.D) 


(Q.E.D. 1) 


(Q.E.D. 2) 
[b] ‘+ ABC is an equilateral triangle 
+ m (4 BCA) = 60° 


In AACD: 
s AD=CD 
^ m (4 ОСА) = т (4 РАС) = = 70° 
т (4 DCB) = 60° + 70° = 130° (The req.) 

El-Kalyoubia 

PS 

mo (20) Bo с) Eo Ea 

a 

(145 — (2)20* (3) 3 

[B] bisects the base » is perpendicular to it 

B 


[a] + ABz AC 
^ m(ZB)em(ZC)22x-10 
X +40 +2 X- 10+ 2 X- 10 = 180° 


5 X+ 20 = 180° X= 160° 
Axe 
^om (ZA) = 329 + 40° = 72° 


»m(Z В) = m (£ C) 22x32- 10 = 54° (The req) 
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Geometry 


DE // BC › BD is a transversal 
m (4 DBC) = m (4 EDB) (alternate angles) (1) 
> DE // BC » AC is a transversal 

m(Z C)=m (4 ADE) (corresponding angles) (2) 
эсу т (4 ADE) = m (4 EDB) 6) 
From (1) » (2) and (3) : 
^ m(Z DBC)=m (£ C) 
^ DB=CD 
2. A DBC is an isosceles triangle. 


a _ 
[a] > ED is a median in A EBC 
SED } BC 
^ m (4 BEC) = 90* 
ECD is an equilateral triangle. 
^ m(Z С) = 60° 
BC=BA 
7. ABC is an equilateral triangle. 
[b] In A ABC: 
m В) = 90* › BD is a median 
+ BD= } AC=6em. 
m (Z ADB) = 180° 
,BD=AD= } AC 
2 A ABD is equilateral 
= BD= 6cm. (Second req.) 
BD » AE are two medians in А АВС 
2. Mis the point of intersection of the medians 
АВМ = 2 Вр=4ст. (Third гед.) 
»MD= + BD=2cm. (Fourth req.) 


[a] In A ABD: 
vem (2 B)= 
^ AD> BD- CD 
s AD> BC 


ПЕ 


(QED) 


(QED. 1) 


(QED. 2) 


(First req.) 
- 120° = 60° 


^ AD» BD 


QED) 
[b] Assuming that ABC is a triangle 

^. AB < AC + BC (adding AB to both sides) 

2 2AB <АС+ВС+АВ 

^. AB < + the perimeter of A ABC 


~. The length of any side in a triangle is less than 
balf of the perimeter. (QED) 
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a 
ma 0w (3) Am Fe Hey 
B 
(3258 equilateral (3) 4 
(4) 120° [516 
e 
[a] In A ABC: 
"+ m(Z ABC) = 90* »m (/ С) = 30° 
ЛАВ Р АС= d х12=6ст. (First req.) 


BD is a median. 
BD 
AE › BD are two medians in A ABC 

Mis the point of intersection of the medians. 

= BM=4 pp=3 (Second req.) 
Ib] In A ABC : 

+ m (Z BAC) = 180° — (70° + 30°) = 80° 

2 mę CAD) = m (£ BAD) = 57 = 40° 

= In ACAD: 

m (Z ADC) 80° — (70° + 40°) = 70° 

^ т(2 С) = т(2 ADC) 


ас 
AC= 4x12 


x6-4cm. 


3 


AC-AD 

2 AADC is an isosceles triangle. (QED) 
ЖО и 
la] : AD BC «Ai 

^. m(Z АСВ) = m(Z DAC) 

32° (alternate angles) 

^ n AABC: 

m (4 B) = 180° (30° + 32°) = 68° 

^ m(Z B)» m(Z ACB) 

2 AC>AB QED) 
[b] - ABC is an equilateral triangle 

+ m(Z BCA) = 60* 

InAACD: 

т AD=CD 

7 m(Z DCA) = m (4 DAC) = 1807—40 „ 70° 

^ т (4 BCD) = 60° +70° = 130° ` (The req.) 


^ Dis the midpoint of BC 

+ E is the midpoint of AC. 

^ AB=2DE=8 cm. 

AD » BE are two medians in A ABC 

2 Mis the point of intersection of the medians 
^ МВ =2 ME = 4 ст. AM =2 MD = 6 cm. 


180° - 50° 


= (АСВ) = 
^ m (4 ABD) = 60° + 65° = 125° 
Ы: AD // BC , BD is a transversal 
«<. m(Z ADB) = m (Z DBC) (alternate angles) 
эу m(Z ABD) = m (Z DBC) 
5 m( ADB) = т (£ ABD) 


= 65° 


(The req.) 


2. The perimeter of A MAB = 8 + 4 +6 = 18 cm, NB AEDES ABS AR) REDD 
(The req) , 1 AE bisects £ BAD 
s AE LBD (QED. 2) 
[b] © ZX>YZ>XY өө 
om(ZY)>m(Z X)>m (4 Z) (The req.) | E 
" la] : AD // BC » AC is a transversal 
A El-Gharbia m(Z ACB) = т (4 DAC) = 30° (alternate angles) 
п In ААВС: г, m (4 BAC) > m (4 АСВ) 
Om Am 0y Mm (8% (в) ^ ВС>АВ (QED) 
a [b] © AD // BC » AC is a transversal 
(4) equilateral 4 m (4 C) = т (4 DAC) = 30° (alternate angles) 
(4) 120° In ABC: + AC = BC 
т (4 BAC) = m (z B) = 1807307 
в 
la] In A ABC: 
v m (4 ABC) = 90° , BD is a median 11 
.. BD= } AC a) 
In A BDE: Ja Bo mo [8)0) a 
77 m(Z BDE) = 90° »m(Z E) = 30° —— 
.. BD= d BE 0) E 
2 (1) the hypotenuse [2] 130° [3] zero. 
From (1) (2): 8 7 
(4) bisects the base » bisects the vertex angle 
^L AC= BE (QED) 
[5)2 » 10. 
[b] In A ABC : ' AB > ВС - 
^m C)» mA) wB 


XY // BC , АС is a transversal 
^m АҮХ) = m C) 
(corresponding angles) (2) 


From (1) »(2): 
^m AYX)> т (ZA) 
Ж AX> XY 


[a] > DBC is an equilateral triangle 


^ m(Z DBC) = 60° 
ДАВС:  ABZ AC. 


(QED) 


[a] : D is the midpoint of AB 

+E is the midpoint of AC 

2 BC=2 DE = 10 cm. 

> BE + CD are two medians in A ABC 

» Mis the point of intersection of the medians 

^ MB = 2 ME = 6 cm, »MC = 2 MD = 8 cm. 

^^ The perimeter of A MBC = 10 + 6 + 8 = 24 cm. 
(The req.) 


[b]: AB «AC < BC. 


sm(ZC)<m(ZB)<m(ZA) (The req) 
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Geometry 


[a] In AABC 
s BM= } 
In A BMD : v 
s BM= } BD 
From (1) » (2) : 

[b] * ABC is an equilateral triangle 
^ m(Z ABC) = 60° 
In ABCD: > BD=CD 

^ m(Z CBD) = m(Z BCD) = 

^. m GL ABD) = 60° + 70° = 130° 


~ m(Z ABC) = 90° + BM is a median 
AC [0] 
m (4 BMD) =90° «m (Z D) =30° 

(2) 
(QED) 


-AC-BD 


79 
(The req.) 


a8 
[a] In A BCD : BD=BC 
^ m(Z C) e m (£ BDC) = 70° 
уу т (4 CBD) = 180° - 2 х 70° = 40° 
+ AD // BC , BD is a transversal 
7. m(Z ADB) =m (Z CBD) = 40° (alternate angles) 
.. In A ADB: 
m (Z ABD) = 180° — (100° + 40°) = 40° 
гт GL ABD) =m (£ ADB) 


S AB=AD 
£ ABD is an isosceles triangle. (ОЕР) 
Ib] lnAXYL: у XY + YL» XL. в) 
In A XZL: + ZL+XZ> XL Q 
Adding (1) 9(2): XY + YL+ ZL + XZ» 2 XL 
2. The perimeter of AXYZ>2XL (ФЕ) 


п ч 

Ge) Ba 0w eo Hw Mw 
B 

(Tl greater han | [2 ] the hypotenuse 

congruent — (4]60* 

[8] bisects the base » is perpendicular to it 

a 


[a] © AD // BC » AC is a transversal 

^ m (£ C) = m (4 DAC) = 40* (alternate angles) 
т (4 BAC) > m (4 C) 
s BC» AB 


(QED) 
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[b] In A ABC : + AB» BC 


+ m (4 ACB) > m (£ CAB) a 
In AACD: 7 AD» DC 

+. mL ACD)» m (£ CAD) о) 
Adding (1) »(2): 

2 m(Z BCD) > m (4 BAD) (Q.E.D) 


[a] In AABC: +» m (4 ABC) = 90° › BD is a median 
AC=2 BD = I0 cm. (First req.) 
In A BDE :  m(Z BDE) = 90° » m (4 E) = 30° 
» BE =2 BD = 10 cm. (Second req.) 


D is the midpoint of AB 
the midpoint of AC. 
BC =2 DE = I2 cm. 

+; BE + CD are two medians in A ABC 

‚ Mis the point of intersection of the medians 
„ CM =2 MD = 8em. «BM =2 ME = 


2. The perimeter of A MBC = 12 + 8 + 6 = 26 em. 
(The req.) 


Ib] 


[a] + BCD is an equilateral triangle 
+ m (4 CBD) = 60° 
In AABD: AB=AD 
ıı m (4 ABD) = m (Z ADB) = 1807807 — so? 
т (4 ABC) = 60° + 50° = 110° (The req.) 
[b]: m(2 By=m(2C) 2 ABSAC 
22Х-1=Х+3 axed 
^ AB=AC=2x4-1=7em, 
3BC=9-4=5 cm. 


2. The perimeter of A ABC = 7 + 7 + 5 = 19 cm. 
(The req.) 


13| Kafr ЕІ h 


[2](c) 


eo 


а 

(01:2 [8] its end points 
(3) half the length of the hypotenuse 
(4) halt (8)AB 


(е) 


a) 


Гаје) [44% 


| B8 
[a] In A ABC : ** m(Z B)290* m (Z ACB) 
S AB= ТАС (O) 
) In AADC: m (Z D) = 90° , DE is a median 
I ^ DE= } AC о) 
From (1) (2): - АВ = DE (QED) 
Ib] + AD // BC » AB is a transversal 


^ m(Z В) + m (Z BAD) = 180° (interior angles) 
ху т (4 В) = 180° — 100° = 80° 

In AABC: .. m (Z B)» m(Z ВАС) 
^ AC > BC 


[a] v m (Z B) = 90* BD is a median in A ABC 
+ BD= ТАС= Gem 


(Q.E.D) 


(First req.) 
» © BD + AE are two medians intersecting at M 
4^ MD= 4 BD=2cm, 

Ib] In A ABD: > AP AB. 
^ m (Ż ABD)» m (£ ADB) 
sin A BCD BC=CD 
^ m (4 CBD) = т(2 BDC) 
Adding (1) » (2) : 

m (Z ABC) > m (4 ADC) 


(Second req) 


a 
la] * ACD is an equilateral triangle 
^ m (4 ACD) = 60° 
In A ABC AB=AC 
т m (4 ACB) = m(Z ABC) = 10759 ise 
4 m(Z BCD) = 60° + 65° = 125° (The req.) 


Ib] е m (LA) + m (4 B) +m (£ C) = 180° 
5X +2+6X-10+X +20 = 180" 


12 X= 168 X20 
^ m(ZA)=5 х 1442=72° 
ym (LB) =6 x 14-10 = 74° 
эт(2 С) = 14 + 20 = 34° 
^ m (ZC) <m (LA) «m(Z B) 
ЛАВ < BC <AC (The req.) 


— 


Answers of Final Examinations 


14) 


Beni Suef 


a 
п) 


ms (8)3 
[4] its end points 


Bo Ho Mw (в Ew 


С (3) an isosceles 


ZE 


fa] ААВС:  m(Z B) 
ЛАВ= ТАС 
ДАРС: m (£ D) e 90* » DE is a median 
s DE= ТАС 
From (1) (2): АВ = DE 


90° > m (Z АСВ) = 30° 
[0] 


0) 
QED) 


[b] In AABC: АВ=АС 
^ m( ACB) =m (Z В) = 70° 
^ m(Z BAC) = 180° — 2 x 70° 

+ m (Z ACD) = 180° — 70° = 110° 

In AACD: © AC=CD 

^ mG CAD) = т (£ D 

z^ m (4 BAD) = 40° + 3 


a 
Ta] In A ABC : m (Z A) = 180° — (90° + 30°) = 60° 
In ABCD: © BD = CD 
z^ m (4 DBC) = m (Z DCB) = 30° 
^ m (4 ABD) = 90° — 30° = 60° 
In AABD: 
^ m (4 ADB) = 180° — (60° + 60°) = 60° 
^ m(Z A) =m (£ ABD) = m (/ ADB) 


75 — (The req) 


2 AABD is an equilateral triangle. (QED) 
Ib]: ABEACSADIBC + Вр=Ср=3ст 
.. BC=6 cm. (First req.) 


1m (4 BAC) =2 m (£ CAD) = 50°(Second req.) 


la] In ДАВР: ADS AB. 
^ m(Z ABD)» m (Z ADB) 
In ABCD: © CD > CB. 
“^ m (£ DBC) > m (£ BDC) 


Geometry 


Adding (1) » (2) : 

г. m(4 ABC) > m (4 ADC) 
[b]: DE // BC » AB is a transversal 

т (4 ADE) = m (Z. B) (corresponding angles) 

+ £ B is an obtuse angle 
2. 2 ADE is an obtuse angle 
In А АРЕ: AE is the longest side 
S AE> AD 


Da 


(QED) 


(QED) 


a 
Me (e Mw Hw Be 


ODF o 
(4) half the length of the hypotenuse 


fal 


()12 
1,9 


AY + CX are two medians in A ABC 
2 M is the point of intersection of the medians, 
AM=2YM 
X is the midpoint of AB 
^Y is the midpoint of BC 
A AC#2XY=2x5= 10cm. 
^ The perimeter of A MAC = 6 + 10 +8 = 24 cm. 
(The req) 
[b] >: Z ADC is an exterior angle of A ADB 
у m (4 ADC) = 30° + 40° = 70° 
InAACD: AC=AD 
z. m(4 C) = m (4 ADC) = 70* 
2 m(£ CAD) = 180° - 2 x 70° = 40* 
7 m (4 CAB) = 40° + 30° = 70° 


x326cm. 


^ m(4C)=m (£ CAB) 
S AB-CB 


[a] From A АВМ : MA + MB»AB 

(Triangle inequality) 

From A BMC : MB + MC > BC 

(Triangle inequality) 

From AAMC : MA + MC > AC 

(Triangle inequality) 

Adding (1) » (2) (3): 
2MA +2 MB + 2 MC > AB + BC +AC 
2 MA+ MB + MC > + the perimeter of A АВС 


(Q.E.D) 


a 


о 


(3) 


(QED) 
[b] m (4 7) = 180° — (40° + 80°) = 60° 

. m(4 X) em(Z Z) «m(Z Y) 

s YZeXY «XZ (The req) 
a 
[a] In A ABC: m (Z A) = 180° — (90° + 30°) = 60° 

In ABCD: > BD=CD 


^ m(Z DBC) = m (£ DCB) = 30° 
7, m ( ABD) = 90° - 30° = 60 

In AABD: 

^ m (4 ADB) = 180° — (60° + 60°) = 60° 
s m (ZA) =m (Ż ABD) = m (Z ADB) 
2 A ABD is an equilateral triangle. 


[b] © АВ =АС A Ethe axis of B 
EB = EC E Ethe axis of BC 
2 KÊ is the axis of BC (QED.1) 
2 BD=DC (QED.2) 


Algebra and 


Some Schools Examinations of 2020 Топ ped 
Statistics 


A dr Shoubra Educational Zone 
Cairo Governorate d St. Catherine Language School 


Answer the following questions : 


[1] Choose the correct answer : 
[1] The multiplicative inverse of Bis € 
(13 (-43 (с) 5 


(2| The S.S. of the equation : x?+9=0inRis 


(а) Ø (b [3 ,-3] (c) {3} 
(3) If (k » 3) satisfies the relation: y 22 X + 5 » then k = 

(а) 1 (b)-1 (c)2 (93 
(4| The volume of a cube is 27 cm? , then its lateral area = -+--+ cm? 

(а) 12 (b) 54 (c) 36 (d) 27 
(5]1£2 X 4127 »then3 X= ——— 

(а) 6 (b) 9 (c) 12 (9) – 12 
[6] The mean of ће values: 3 52 34 s7 is s= 

(a) 2 (b) 3 (c)7 (d)4 


Complete : 
ETT = 12 a^ b2 


[2] If the mode of the values : 6 9 , Х- 2 ,10 is 6 » then X= 
[8) [2 »7)-{7}=- — 

[4| The slope of the straight line parallel to X-axis is 
[5] The median of : 24 » 20 › 11 ,36 9 40 is === 


X+y 


В э1ҥх={з +? y= к= > find the value of : Xy 


[b] If the slope of the straight line passing through the two points A (4 >k) » B (3 » 2) 


is 5 » find the value of k 


П [al Find in R the S.S. of the inequality : 
—1 <2 X +3 < 5 and represent the S.S. on the number line. 


[b] Simplify :50 + 2418 —32 – в [5 


44 | 


Final Examinations 


a [а] If the volume of a sphere is ES T cm? , find the length of its diameter. 


[b] Find the mean of the following frequency distribution : 


[Sets s- | 15- | 25- | 35- | 45- | Total | 
| Frequency | 4 5 6 3 2 20 | 


х Е г City Edu 
B Cairo Governorate n Lang. 5с 


Answer the following questions : 


п Choose the correct answer : 


SKE Y ([s-N3) = 


(а) 2 (b) 3 (c) 4 (d) 8 
[2] The lower limit of a set is 4 and the upper limit is 8 » then its centre is -------------- 
(a) 8 (b) 6 (c) 4 (9) 2 
IE 
(a) {55} (b) ]1 »5[ (c) += »4] (d) ]- 1 sof 
[4] The mode of the values : 4 » 11 852 Xis 8 s then X = c=... 
(a) 2 (b) 4 (с)9 (d) 11 
[5] If the volume of a cube is 27 cm? » then the perimeter of one of its faces 18+ cm. 
(a) 12 (b) 9 (c) 15 (d) 40 
[6| If (- 1 » 5) satisfies the equation: 3 X + k y 27 »thenk = --------------- 
(a) 2 (b) 0.8 (c) 3 (d) 5 


я Complete : 
1 | If the volume of a sphere is 3 Jt cm? then its radius length is --------------- 
REKOR = aes 
[3] [354] —{3 55} =. 
[4] If A (1 »—2) В (5 »— 4) » then the slope of AB is 


[5] The mean of the values : 7 › 11 »21 » 10 and 16 is ---- 


[a] Simplify to the simplest form : 
1 efie Asa - e] 2) 512 (242 «12 ) 


[b] txs » y=17 -13 


» prove that : X and y are conjugate numbers ; then find the value of : (X + y? 


چ 


Algebra and Statistics 
[a] Find the total area of a right circular cylinder of volume 72 Jt cm? and height 8 cm. 
(in terms of Л) 
[b] Find in R the S.S. of : 
{4)5-—3 X» 11 » then represent the solution set on the number line. 
[2]8Х9+7=8 


[a] Graph the relation : y = 3 X + 1 and if (2 » a) satisfies the relation 
» find the value of a 


[b] Find the arithmetic mean of the following frequency distribution : 
БЕ? 10- | 20- | 30- | 40- | 50- | тоа | 
| Frequency | 4 6 8 7 5 30 | 


2 d 
3 Cairo Governorate 


Answer the following questions : 


EJ Choose the correct answer : 
The slope of the straight line passing through (4 » 1) » (6 »—3) is == 


5 


(a)-1 (b)0 (с)2 (d)-2 
(8) The solution set of : 2 X + 54 20 in R is — . 
(a) {3} (b) {-3} (){-3 ›3} (4) @ 
(3]If (6 k » 4 К) satisfies the relation: X + y 250 , then k =. 
(a) 0 (b) 10 (c) 15 (d)5 
(4) If the order of the median of some values is tenth » then the number of these values 
Фаіат 
(а) 19 (b) 20 (с) 21 (4)22 
(8]I£2 X214 » then 6 X = с 
(a) 12 (b) 28 (c) 36 (d) 42 
(8) ]-1,3]0{0,- 1] 2 
(a) Jo »3] €)]- 153[ ()[-1 ›3] (a) [0 »3] 


Complete each of the following : 
(1] The volume of the sphere whose radius length equals 14 cm. is - 
2] If the mode of the values : 16 5 18 ; X —3 » 14 is 16 > then X= 


R 
mu» 


Final Examinations 


(3) The median of the values : 29 5 24 530 523 518 528 is -+ 
[4] If the slope of a straight line equals zero » then the line is parallel to 


[5] If the lower limit of a set is 28 and the upper limit of it is 32 , then the centre of the set 
equals езе се 


[а] If X = ]-% , 4] and Y = ]2 , > › find using the number line : 
mxnv az XUY [3) X 
[b] A right circular cylinder whose volume is 704 cm? and its diameter length is 8 cm. 


» then find its height. (x = 2) 


[a] Find the solution set in R of the inequality : 
—4<5 X +1 < 11 and represent it on the number line. 


[b] Simplify : [54 «450 +116 +18 


[a] Graph the relation : y 22 X +2 


[b] Find the arithmetic mean of the following data : 
| Ses | 2- | 2- | 24- | 26- | Total | 
| Frequency 16 12 14 8 50 | 


n Giza Governorate 


Answer the following questions : 


E Choose the correct answer : 


(24x хз{х= К (where Х> 0) 
(a) 6x? (6x ()5x* (@ 5х 
[2] If (m ; 2) satisfies the relation: X + 2 y = 7 s then m = -++--++ 
(a) -4 (b) -3 (c) 3 (d) 4 
(3) (15-2) +( 5+2) = 
(а) 1 (b) 2 (c) 4 (à) 245 
[4] The volume of a cube is 27 cm? » then the area of one of its faces is -+++ cm? 
(a) 3 (b) 6 (c) 9 (d) 12 
(8)Ifa- = sb=Y3-1 , then 2a b = -+ 
(a) 1 (b) 2 (c) 3 (d) 4 
(6) The arithmetic mean of the values : 7 54 59 210 , 11 516 513 is ~- 
(a) 13 (b) 11 (c) 10 (d) 9 


Algebra and Statistics — 


Complete the following : 
[T] Let A (1.53) > B (2 +5) » then the slope of AB equals с 
[2] The S.S. of the equation : (X + 3) (X — 1) 20 in Ris «+ 
[3] The median of the values : 6 7,9 210 58.55 94 is ee 
Га) The mode of the values : 5 6 57 5659 5557555954 9 6 99 9 5 iS eee 
li #9111 5} = 


[a] If X = [2 ,8] Y = ]- 3 »4[ » find each of the following using the number line : 
xn 28JXUY 
[b] Find the S.S. of the inequality : 5 X + 1 = 21 in R and represent the solution set on 
the number line. 


ü [a] Find the value of : 1 20+ 1 45- | 80 (showing the steps of your answer) 
[b] Find the volume of a right circular cylinder of height 10 cm. and its radius length is 7 cm. 


[2] Represent graphically the relation : y = 3-x 
[b] Find the arithmetic mean of the following frequency distribution : 


( mes | o- | 10- | 20- | 30- | 4- Total | 
| Frequency 4 5 6 3 2 20 | 


Answer the following questions : 


Giza Governorate r Directorate 


EJ Choose the correct answer : 
(1] The S.S. of the equation : X2 + 5 =0 in Ris ee 
(a)5 {ss} {Үз} ws 


[2) If the point (a » 1) satisfies the relation : X + y = 5 » then a = ·-------------- 


(a)-4 (b)1 (c)4 (d)5 
[3] If four times a number is 48 » then third of this number is --------------- 

(а) 12 (b) 6 (c)4 (a8 
A) L-1 5] - J-1 55| = es-- 

(a) @ (b) {-1 55} @[-1»5] @]-1›5[ 


EE 


Final Examinations 
[5] The irrational number between 3 and 4 is 


(а) {17 (5) 46 () 429 (d) 3.6 
[6] A cube the sum of its edge lengths is 48 cm. ; then its volume is 
(a) 64 (b) 6 


(c)4 (d) 46 


Complete : 
|^ If the lower limit of a set is 4 and its centre is 6 э then its upper limit is 
[2] x =ў5- 2 sthen X=- -- (in its simplest form) 
[3] A sphere its diameter length is 6 cm. › then its volume is 


(4) If A (- 1 +4) В (X , 2) and the slope of AB - —2 5 then X= 
[5] The S.S. of : [5 x «5 is — ——inR 


[a] A right circular cylinder › its radius length equals its height and its volume is 216 7t cm? 
Find the height of the right cylinder. 


[b] Find the S.S. in R : 


[1)5»2x-3»-1 (represent it on the number line) 
[2)(2Х- 1? = 125 


В [al IfX -]- = ,1] and Y= [-2 ,4[ , find: 
nxnv (g)Y-x È 
[b] Simplify : 548 + 24/2 -2150 16 
lel itx x7 ea ›у = 


[1] Prove that : X and y are two conjugate numbers. 
[2] Find : X « 2 xy « y? 


[a] If the relation : X+ 4 y 2—4 is represented in the opposite 
figure where A is the intersection point with X-axis 
and B is the intersection point with y-axis ; then find : 
[1] The coordinates of A and B 
(2; The area of A ABO where О is the origin point. 
[3] The slope of AB 


[b] From the following frequency distribution : 


| Sets 5- | 15- | 25- | 35- | as- | "Total ] 
| Frequency 7 10 12 13 k 50 | 
[T] Find k 


[2] Find the arithmetic mean. 


уд] | 49 |‏ رياضيات (كراسة لغات)/۲ إعدادى/ت (VE) ١‏ 


Algebra and Statistics 


5 |-Montazah Educational Zone 
n Alexandria Governorate ath's Supervision 


Answer the following questions : 


Choose the correct answer : 


[а 1-2» 

aE ъё (Gia (dg 
(2) Ame (Where y > 0) 

a) 1x e) y «о ху ož% 
[3] The order of the median of the values : 4 ,5 5657 and 8 is the -+ 

(a) third. (b) fourth. (c) fifth. (d) sixth. 
[а] X= (- 2^ sy =—24 o then ———— 

(a) X=y (b X>y (c)X<y (d)Xxy 
[5) If (2 k » k) satisfies the relation: y +2 Х= 5 » then k = +--+ 

(а) 5 (b) 4 (c)2 (d)1 
[6] If the mean of the values :9 +5 56 >X »14 is 7 then X = eee eee 

(а) 3 (b) 2 (c)1 (d)5 


Complete : 
(4) The additive inverse of the number — 5 43 is eee 
[2]1f the mode of the values : 4 » 11 38 32 Xis 4 s then X= --------------- 


[3] The cube whose volume is 8 cm? 5 then the sum of all edge lengths is -=-= cm. 


[4) If the lower limit of a set is 4 and the upper limit is 8 » then its centre ds 


[5] The straight line which represents the relation : 2 X + 7 y = 14 intersects X-axis at the 


1 
B iar x=17-16 , y уг » prove that : (X+ у)? = 28 
[b] IfA(3>4) > BG „ a) and the slope of AB =3 » find the value of a 


[c] Find the lateral area of a right circular cylinder of volume 72 7t cm)? and height 8 cm. 
8 


[4] [a] Graph the relation : y =2 -X 
[b] Simplify : (1132 - ZH m Tas +16 
[c] If X= ]- e » 2[ and Y = [- 1 » 5] » find using the number line : 
@xNY (SxUYv wx 


a] 


[а] Complete : The S.S. of the equation : X? + 1 20 in R is -++ 


[b] Find in R the S.S. of the inequality : 
5-3 X» 11 » then represent the S.S. on the number line. 


[c] Find the mean of the following data : 


[ Sets 5- | 15- | 25- | 35- | 45- [Totar] 
| Frequency - 5 6 3 2 20 | 


Alexandria Governorate [|j Math's D 
m پھچ‎ 


Answer the following questions : 


[1| Choose the correct answer : 


(1) The mode for the values : 3 55 354 318. 


(а) 3 (b) 4 (c) 5 (d) 12 
[2] Let A (3 » 5) and B (5 ›— 1) » then the slope of AB =... 
@-+ (b)-3 (c) 3 w4 
[3) If the point (a » 1) satisfies the relation : X+ у=5 эїһеп а = -sessi 
(а) 1 (b)-4 (c)4 (d) 5 
[4] The solution set of the equation : X? + 9 20 in R is -~v 
(a) (b) [-3] (c) {3} (d) (3 ,-3] 
15]4.274 sss. (to the nearest i) 
(a)4 (b) 42 (c) 4.3 (d) 4.27 
[6] The lower limit of a set is 4 and the upper limit is 8 , then its centre is -.............. 
(а) 2 (b) 4 (с) 6 (d)8 


Final Examinations 


Complete the following : 


| 1| The surface area of a sphere of diameter length 14 cm. equals -- 


t (Ys +ү2 ) (8-2) = esasa. 


E К 215-332. 
[3] The conjugate of the number 215-312 is 


2 


Algebra and Statistics = 


[a] Find in the simplest form : si 154-1 2 


[b] wx =5 +З and y 25 - 2 find the value of : == 


ü [a] Find the S.S. in Ж of the inequality : 2 X+ 1 <7 » then represent iton the number line. 


[b] Find the volume of the sphere whose diameter length is 4.2 cm. ( = 2) 


[а] the slope of AB is 3 where A = (3 > 4) »B=(4 » y) » find the value of y 
[b] Find the arithmetic mean of the following distribution : 


[Sets a- | s- | 12- | 16- | 20- | Total | 


| Frequency 2 4 8 6 4 24 | 


El EI-Kalyoubia Governorate Math Supervision 
AAAA 


Answer the following questions : 


[1] Choose the correct answer : 
[1] The solution set of the equation : X + 5 = 5 in N is == 


(a) {0} (b) {10} (с) {- 10} ( 
[2] The rational number that lies between 0.2 »0.3 is 1111111 

(a) 0.21 (b) 0.11 (c) 0.31 (d) 0.33 
a xe ү 

(a) х? (b) x? (x (d) x* 
(4]If Q »- 5) satisfies the relation : 3 X—y +c = 0 » then C = vr 

(a) 1 (b)-1 (c) 11 (d)- 11 
[5 Ifthe arithmetic mean of the set of values : 18 +23 529 »2k—1 skis 18 then Kk =... 

(a) 1 (b) 7 (c) 29 (d) 19 
[6] The median of the values : 34 »23 › 25 40 922 94 is eee 

(a) 22 (b) 23 (c) 24 (d) 25 


Complete : 
m $ à 
03 = verre (in the form of >) 


9] 


[4| The mode is the -----..--.-..-. common value in the set. 


[5]If the order of the median of some values is the fourth » then the number of the values 
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Ө [a] Find the solution set of : 5 X-3<2X+9inR 


[b] Find the value of : 18 «54 - 342 - 4424 


[a] The radius length of the base of a right circular cylinder is 4 cm. and its height is 9 cm. 


Find the volume in terms of 7t 


[b] If A (2 »— 1) >B (10 53) and C (2 » 3) » find the slope of each of AB and BC. 


[a] Find : [- 1 4] -[- 3 ,2[ by using the number line. 


[b] The following table shows the frequency distribution for the score of 50 students 


in an examination : 


[Ses 2- | 6- | 10- | 14- | 18- | 22- | 26- | Total | 


| Frequency 3 5 9 10 12 Я 4 50 


| 


Find the mean of the students score. 


EI-Monofia Governorate 


9 | 


Answer the following questions : 


[1] Choose the correct answer : 


[1] The degree of the algebraic term 2 X? y? is the ---------.----. 

(a) second. (b) third. (c) fourth. (d) fifth. 
[2 If the radius length of a sphere is 6 cm. ; then its volume is -------------- cm? 

(a) 670 (b) 36 7t (c) 727 (d) 288 7t 
[B] If X is a negative number » then the number --------------- is positive. 

(а) х2 (b) x? (c)2X @4x 
mis-22-- 

(a)4 (b) 8 (c) zero (92 
[5]If| X|2 7 » then X= ee 

(27 (b) -7 (c) £7 (d)8 
[6] The arithmetic mean for five values is 13 5 then the sum of these values 18 


(a) 70 (b) 56 (c) 65 (d) 13 


=e 


Algebra and Statistics 
Complete : 
[1] The slope of the straight line parallel to X-axis is ------------- 
[8]If the mode of the values : 18 > 11 4 »2 X is 18 » then X = -+ 
[E] If (К » 2) represents the relation : X + 2 y = 5 » then k = + 


(4) If the order of the median of some values is the seventh › then the number of these 
values is 


[S8] The median of:a+2 » a › a-2 » a-l » а+1іѕ er 


[a] Simplify :4/75- 6 [3 -3112 
[b] IfA = [-2 +3] >B = [1 , =[ › find using the number line : 
ANB (8AUB 


[c] The diameter length of a cylinder is 7 cm. and its height is 10 cm. Find the lateral area 
of the cylinder. 


В [a] Represent the relation : 2 X + y = 4 » then find the slope of the straight line 
representing this relation. 
1 


Tr 


> then find : (X + y? in the simplest form. 


[b] If X= > у=17 +16 » prove that : X and y are two conjugate numbers 


El [a] Find the S.S. in R for the inequality : 
4-38 <X+1 <9 » then represent it on the number line. 
[b] From the following frequency distribution : 


( These | 10- | 20- | 30- | 40- | 50- | Total | 
| Frequency | 10 20 25 k 15 100 | 
Find : (1 | The value of k [2| The arithmetic mean. 


Central Mat 
Official 


4 atics Supervision 
15 uage Schools 


10 El-Gharbia Governorate 


Answer the following questions : 


E Choose the correct answer : 
[7] The S.S. in R for the equation : Ж +2] 20s son 
(a) {-3} (b) {2} © {3} (9 


EE 
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[2 If the mode of the values : 3 56 ›Х+1 5653, 1 is 6 S then X =... 
(a) 1 (b) 2 (c) 5 (90 
[3] The cube whose volume is 64 cm? ће length of one of its edges is --------------- cm. 
(а) 8 (b)3 (c) 16 (d)4 
[4] If X «151 « X 1 X CZ ; then X = eee 
(а) 8 (b) 7 (c) 6 (d) 5 
[5] 7 +7 = "o" 
(a) {28 (b)7 (c) 14 (M14 
[6] If the point (a » 1) satisfies the relation X + y =5 s then a = ---............ 
@)1 (b) 2 (c) 5 (94 


B Complete : 


ра 


[2] If the order of the median of some values is seventh » then the number of these values 


[3] If the lower limit of a set is 8 and ће upper limit of the same set is 10 ; then the centre 
of this set is ---- 


(4)[-3,6]NB 9] = 
[5] The slope of X-axis is --------------- 


[a] Reduce to the simplest form : үз + 35 


15-8 3545 
3 
[b] Prove that : 128 +16-254 =0 
[c] Find in R the solution set of the inequality : -3 <4 X-7 < 5 


[a] A right circular cylinder whose height is 10 cm. and its volume is 90 Л cm? 
Find the length of the radius of its base. 


[b] IFX = [-3 +4] Y= ]1 »e[ › find each of the following using the number line : 
xn (2:XUY [3X-Y 


[а] Simplify : [50 «418 -V32 
[b] Find the arithmetic mean of the following frequency distribution : 
[вез Бе. | 15- | as— | a || a8— | Total | 
| Frequency | 4 5 6 3 2 | 2 | 


[s 


Algebra and Statistics = 


Maths Supervision 


El-Dakahlia Governorate 
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Answer the following questions : 


[1] Choose the correct answer from those given : 
mps»s]-B»sb9 


(а) @ (5) [3 ›5] (о ]3 »5L (d) [3 5] 
(2) If the point (a » 1) satisfies the relation : X + y 25 » then a = sss... 
(a)-4 (b)1 (c)4 (9) 5 
[3]If the lower limit of a set is 4 and the upper limit is 8 » then its centre is «+. 
(а)2 (4 (c)6 (d)8 
(4) If the radius length of a sphere is 6 cm. » then its volume is - cm? 
(a) 67t (b) 36 7t (c) 72 Л (d) 2887 
(8)4100-36 = 10 = -+--+ 
(a)-6 (b)2 (c)4 (d) 6 
[6] The intersection point of the ascending and descending cumulative curves determines 
the ------------- on the sets axis. 
(a) order of the median (b) median 
(c) mean (d) mode 


Complete each of the following : 


үз ET „рт А8 2m (in the same pattern) 


[2] The slope of any straight line parallel to X-axis İS o s*--.- 


(8fn€Z, n «126 <п+1 »thenn- 
[4] The arithmetic mean of the set of values : 3 – X 55 + X s4 equals v 


[8]If the mode of the values : 4 » 11 58 »2 Xis 4 » then X = +--+ 


[a] Find the slope of AB where A (- 1 »3) and B (2 » 5) »is the point C (8 » 1) GAB? 
[bl If x =7 +15 › Ху =2 » find the value of e 


[4] [a] Find the S.S. of the inequality : -2 <3 X + 7 < 10 in R » then represent the interval 
of solution on the number line. 


[b] Find the height of a right circular cylinder whose height is equal to its base radius 
length and its volume is 72 Jt cm? 


© в 
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3 3 
B [a] Simplify to the simplest form Wis | 54- 342. i 16. 

[b] Find the arithmetic mean of the following frequency distribution : 

{sets | 5- |15- | 25- | s- | 4- 


| Frequency 4 5 6 3 2 


Answer the following questions : 


Choose the correct answer : 


{1 | The slope of y-axis is --------------- 


(a)0 ) 4 (c)undefined. — (0-1 
[3] The mean of 8 › 19 511 »12 5 10 is --------------- 

(a) 12 (b) 15 (c) 20 (d) 11 
[3] The multiplicative inverse of m. 186ззееееее 

@—1© ТЕП ө S. «246 
[4| If the age of Ali now is X years » then his age after 12 years is -------------- years. 

(a) X + 12 (b) X- 12 (с) Х+ 15 (d) 12х 
25 = 

(а) 5 (b) 100 (c) 10 (d) 25 
(6) If the mode of : 7 » 10 sk +3 59 is 7 »thenk = 

(a)3 (b) 10 (c)4 (d)9 


Complete : 


[2| The median of : 15 »7 > 165954 20is- 
[з)[2› 7] - {2 > 7} —€— мыз. 


[4}1Ё (3 » k) satisfies the relation: 2 X + y = 10 , then k = v+ 
(814152531 n 254,5] 2 — 


[a] The area of a sphere is 616 cm? Find its diameter length (n - 2) 
[b] Graph the relation : y = 2 X 
[c] Find the slope of AB where A (- 1 »5) »B (2,6) 


(те) ۱ (کراسة لغات)/۲ إعدادی/رت‎ tst; wall | 57 


Algebra and Statistics 


EJ [a] Simplify : 1/72 «2432 - 332 


[b] Find the S.S. in R and represent it on the number line of : 1 «3-2 X< 11 


a [a] ҒА = [-2 3] -B = JO  5[ , using the number line find : 


[AUB 2)АПВ A-B 
[b] From the following frequency distribution : 

[Sets 10- | 20- | 30- | 40- | 50- | Total 

| Frequency | 7 10 8 6 9 40 


Find the mean. 


Math Supervision 


13| Kafr El-Sheikh Governorate 


Answer the following questions : 


E Choose the correct answer : 


[1] The S.S. of the equation : X (X? + 4) 20 in R is -+ 


(a) {4} (b) {0} (с) {-4 ,0] (d) {4 5-4} 
[2 The slope of the straight line which is perpendicular to X-axis is --------------- 
(a) 1 (b) zero (c)-1 (d) undefined. 
3 | If the arithmetic mean of the numbers : 5 4 » X -356 54 is4 s then X2 
(a) 5 (b) 4 (c) 6 (d) 3 
[4] If the mode of the numbers : 5 52 34 » X—2 is 5 then X = -++ 
(а) 4 (b) 6 (07 (d) 5 
[5]If -2 X <6 then X -+ 
(a) «6 (b) »-3 (c) »6 (9 >-6 
6) ZNN = eee 
(a) {0} (b) Z ()N (d)Q 


Complete the following : 
[1 The multiplicative inverse of the number 10 — 3is--—————— 
(2) [3,5] B» S[ 9 


‘з | The median of the numbers : 41 » 19 5 15 530 »20 is --------------- 


[5] If the slope of the straight line passing through (2 +k) »(3 »— 1) is 2 » then k = -.............. 


EE 
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[a] Find the lateral area of the right circular cylinder of volume 150 7t cm? and height 6 cm. 
[b] Find in the simplest form : 342 «48 -J18 


П [a] Find in R the S.S. of the inequality : X «2 X-1 «X43 


[b] х= -45 y 2 »find : A in the simplest form. 


[a] If (- 1 » 5) satisfies the relation : 3 X +k y = 7 » then find k 
[b] The following table shows the frequency of marks of 50 students : 


| Sets 2- | e- | 10- | 14- | Ё. | 22- | 26- Total | 
| Frequency 3 6 8 10 11 k + 50 | 


Find : | 1) The value of each of l and k 


2 | The arithmetic mean for the marks of students. 


x Akhmeem Educational Management 
4| Souhag Governorate OM Private Future Generation Language School 


DER 


Answer the following questions : 


E Choose the correct answer : 
1 | The simplest form of (45-42) (1з +2) ÍS eeaeee 

(a) 3 (b)1 O12 
[2] The volume of a cube is 64 cm? , then its edge length is 


(a) 4 (b) 8 (c) 16 
3 The mean of the values : 34 , 23 525 540 522 112 is ---------...... 
(a) 22 (b) 23 (c) 24 (d) 26 
14 | If the point (К » 1) satisfies the relation : X + y 25 »thenk = --------------- 
(а) 1 (b) -4 (c) 4 (d) 5 
5 (2 2) Boema 
(а) 4 (b) 8 (c) 16 
[6] If the mode of the values: 4 511 58 52 Xis 4 , then X= 
(a) 2 (b) 4 (c)6 


Complete : 
^|The S.S. of : X? + 9 2 in Ris se 


2) 18 i8 S = 


Algebra and Statistics 
(3) The mode of : 3 35 93 94 93 is -------------- 
а)}|-2,2[04-2,2}= cs... 


{5 If ће volume of a sphere = 3 Л cm? then its diameter length equals эз cm. 


[a] Find in the simplest form : [18 +1132 - 3/2 – 4/8 
[b] If X E 2 у= 3 » prove that : X and y are two conjugate numbers. 


15-12 


[a] Represent graphically the linear relation : y = 2— X 


[b] Find the solution set of the inequality : 
—2<3X+7 < 10 in R ; then represent the S.S. on the number line. 


[2] A right circular cylinder of radius length 4 cm. and its height is 9 cm. 
Find its volume in terms of TU 


[b] Find the arithmetic mean of the following frequency distribution : 


[ Sets s- | 15- | 25- | 35- | 45- | Tota | 
| Frequency | 7 10 | 2 | 13 8 50 | 


3 


m — ER 3i 
[1 | The multiplicative inverse of ^5- ds 


gr B. 5 [SE (d) 


(ех = [6-2 y 2 > theny= mes 


(a4 (b16 +12 (c) 10 «Ys 


[3| If the ordered pair (2 К » К) satisfies the relation : y + 2 X=5 » then k = v 


15 Aswan Governorate 


Answer the following questions : 


[1] Choose the correct answer : 


53 


3 


(a)1 (b)2 (c)3 @4 
(4]If the lower boundary of a set is 4 and the upper boundary is 8 » then its centre is +--+ 
(a)2 (b)4 (c)6 (d) 8 
t8)[155] - 155] 2 
(a) [2 »4] (5) ]1 ›5[ (с)]0 » eof (@]1 ›5] 


с в 
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[8 | In the opposite figure : 
The slope of the straight line 


(a) positive. (b) negative. 
(c) zero. (d) undefined. 


Complete each of the following : 
Nea = 
(2]In the relation: y 23 X+ 4 sif y = 1 , then X = v 

[3] If the mode of the values : 12 57 » X + 157 › 12 is 7 s then X = v 


(a1[-2 5 5[ AR, = eens. 
[5] The median of the set of values : 34 , 23 »25 340 ,22 54 is ~- 


3 -1 3 
Ө [a] Find in the simplest form the value of E 128 + 16 + 21-54 
2 
3+1 


[b] If X 243-4 1 and y = 


ә 


[1] Prove that : X and y are conjugate. 
Х+у 
Ху 


[2] Find the value of : in the simplest form. 


В ia] Ifx =]-1 4] and Y= [3 , =[ »using the number line find each of the following : 


mxUY @x-Y @xNY 
[b] Find the S.S. in R of : -2 «3 X + 7 < 10 and represent it on the number line. 


[а] Represent graphically the relation y = 2 — X and if (— 4 » b) satisfies the relation 
» find the value of b 
[b] Find the arithmetic mean of the following frequency distribution : 


[ Setsofmarks | 5- | 15- | 25- | 35- | 45- Total | 
[Number of pupils | 7 1 | 2 | 13 s | so | 


a 


[1] Choose the correct answer : 


Some Schools Examinations of 2020 [on Geometry 


Western Cairo Educational Zone 
Mathematics Inspection 


4 | Cairo Governorate 


Answer the following questions : 


[1 In the opposite figure : 


Ass ween cm 

(a) 4 (b) 6 

(c) 8 (d) 2 
> If AABC is right-angled at A and AB = АС > then m (4 В) = eee 

(а) 30° (b) 45° (с) 60° (9) 90° 
[з] In A ABC » if AB = 6 cm. » AC =7 cm. » then ВСЄ.-------------- 

(а) ]6 » 13] (b) [6 » 7] (e) ]1 »13[ (à [1 »7[ 
4| In A XYZ »if XY < XZ » then a 

(a) m (Z Y) $m CZ 7) (b) m(Z Y)» m (Z Z) 

(c) m(Z Y) = m (Z 7) (d) m(Z 2) > m (Z Y) 


5) If A ABC is right-angled at B » m (4 A) = 55° » then the number of axes of symmetry 
of A ABC equals --------------- 


(a) 1 (b) 2 (c) 3 (d) zero 
5 The triangle in which the measures of two angles of it are 42? and 69° is ·-------------- triangle. 
(2) an isosceles (b) an equilateral (с) а scalene (d) a right-angled 


[2] Complete the following : 


`1 | Any point оп the axis of symmetry of a line segment is --------------- from its terminals. 
[2 | The longest side in the right-angled triangle is -+++ 


[3] The point of intersection of the medians of the triangle divides each of them by the 
ratio «A Dm from the vertex. 


"4| The measure of any exterior angle of an equilateral triangle equals --- ° 


5) The sum of the lengths of any two sides in a triangle is · 
the third side. 


-- the length of 


9) 


[a] In the opposite figure : 
А ABC is an equilateral triangle ;DF//AC 
Find by proof : m (4 D) 
[b] In the opposite figure : 
т (4 ABC) = 90° , m (4 C) = 30° 
АС = 10cm. AD = DC 
Find : The perimeter of A ABD 
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"е 
№ 
D 


B 


El [a] In the opposite figure : 
AB « AD ; BC « CD 
Prove that : т (4 ABC) > m (Z ADC) 
[b] In the opposite figure : 
m (Z ABC) = 90° , BD L AC 
» AB = BC 
Prove that : A DCB is an isosceles triangle. 


B 
A 


A 
с 
D 
с В 


[a] XYZ is a triangle іп which m (Z X) = 60° m (2 Ү) = 50° 
Order the lengths of the sides of the triangle descendingly. 


[b] In the opposite figure : 


ABC is a triangle in which D » E are the midpoints of AB ; AC 


»FC-4cm.;FB-6cm. 
»BC=8cm. 
Find : The perimeter of A DFE 


B Cairo Governorate 


Answer the following questions : 


E] Choose the correct answer from those given : 


[11A triangle has one line of symmetry » the lengths of two sides are 4 cm. and 8 cm. 
- cm. 


» then the length of the third side is -- 


[2] The point of intersection of the medians of the triangle divides each median in the ratio 


(а)3 (b)4 (c) 8 
of -- - from the base. 
(а) 2:1 (b) 2:3 


(c) 1:2 


(d) 6 


(d) 1:3 


wall | 97‏ ریاضیات (کراسة لغات)/۲ إعدادی/رت ۱ (V ie)‏ 


Geometry 


[3] If m (Z A) = 50? » then the measure of its reflex angle is --------------- 
(a) 40° (b) 130° (c) 310° (d) 180° 

[а] If the length of the side of an equilateral triangle is 10 cm. » then the length of its 
height is -== em. 
(a) 10 () 5 © 515 (d) 6 

8! In A ABC » if AB = 6 cm. , AC = 7 cm. » then the length of BC Cosi 
(a) [6,7] ©) ]1 57 (с) [1,13] (4) Ji » 13[ 

(8] In the opposite figure : е 
KHY S ee 
(a) 180° (b) 360° a s 
(c) 240° (d) 280° 


Complete : 


(41 If the measures of two angles in a triangle are different » then the greater angle in 


In A ABC > if m (Z A) = 30° » m (Z B) = 90* » then AC = 
The perpendicular bisector of a line segment is called 


fe) (8) & (v) 


[а] In the opposite figure : 
In A ABC : BE , CD are two medians » MB = 6 cm. 
>BC = 12cm. ¿MC = 8 ст. 
Find : The perimeter of A MDE 


[b] In the opposite figure : 


Mat [7 

AD // BC ,AD = DC 

»m (Z D) = 100° » m (Z В) = 70° 

Prove that :|1 AC > AB [8] A ABC is isosceles. A 


€ 

[a] In the opposite figure : зы. 
А ABC is right-angled at В 
> E and D are the midpoints of AG. BC respectively 
АС = 12cm. 
Find : The length of each of BE » ME 


NE 
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[b] In the opposite figure : 
ABCD is a quadrilateral 
»AB=AD=5cm. 
»BC=2cm.»DC=4cm. 
Prove that : m (Z ABC) > m (4 ADC) 


[a] In the opposite figure : 
AB=BC=AC=CD 
Prove that : т (Z BAD) = 90° 
[b] In the opposite figure : 
AD // BC 5m (Z BAC) = 80° 
»m (Z DAC) = 30° 


Prove that : BC > AB 


E Cairo Governorate 


Answer the following questions : 


Ell Choose the correct answer : 
In A ABC > if AB = AC » m (Z B) = 40° »thenm(Z А) = 
(а) 70° (b) 55° (с) 100° (d) 40° 


Е 


[2] The point of concurrence of ће medians of ће triangle divides each median at 
the ratio зс from the vertex. 
(3) 1:2 (b) 2:1 (02:3 (d) 1:3 


[3] In A ABC ; if AB =7 cm. ; BC = 10 cm. ; then the length of AC must satisfy which of 
the following inequalities ? 

(a) 3 8AC <17 (b) 3 «AC « 17 (c) 10<AC «20 (d) 14< AC «20 

(4) If A ABD is obtuse-angled at B and C is the midpoint of BD 5 then the longest side in 


A ABD is ---- 
(a) AB (b) AC (c) AD (d) BD 

[5] NAABC »if m (Z A) = 64° m(Z B) = 35° »then the longest side of the triangle is eem 
(a) AB (b) AC (c) BC (d) otherwise. 


Geometry 


(8] ABCD is a rectangle » M is ће point of intersection of its diagonals > if the length of 
the diagonal is 6 cm. » then the length of the median pr m cm. 


(а) 3 (6 (с) 9 (d) 12 


Complete each of the following : 
(T) The length of the side which is opposite to the angle of measure 30° in the right-angled 
triangle equals -=== the length of the hypotenuse. 


(2) In the right-angled triangle » the longest side is the -- 


[3] The straight line drawn from the vertex of the isosceles triangle » perpendicular to the 
this vertex. 


[а] The measure of the exterior angle of the equilateral triangle equals --------------- 


(5) The number of axes of symmetry of the isosceles triangle is --------------- 


а [а] In the opposite figure : Ж 
ABC is a triangle AB = AC » m (4 B) = (X + 5)? 
‚т (/ С)=(2@Х-15)° ж ms 
© в 


Find : m (Z A) (show all of your work) 
[b] In the opposite figure : 

N is the point of concurrence of the medians of the triangle XYZ 

LZ = 15 cm. » YM = 18cm. 

XY =20 cm. 

Find : The perimeter of the triangle NLY 


[c] In the opposite figure : 
m (Z ABC) = m (4 BDE) = 90° 
> D is the midpoint of AC 
»m(Z E) = 30° »AC= 12cm. 
Find with proof : The length of BE 


[2] In the opposite figure : 
ABCD is a quadrilateral in which : 
AB -5cm.;BC-4cm. ; CD- бст. 
»AD =7 cm. 
Prove that : m (Z ABC) > m (Z ADC) 


с ош 
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[b] In the opposite figure : 


A 
Prove that : АВ 1 AD Ё т 4 
[c] XYZ is a triangle in which : XY = 10 cm. + YZ = 6 cm. and XZ=8 cm. 


Arrange the measures of the angles of the triangle. 


[d] In the opposite figure : 


A 

ABC is a triangle in which : F , E are the midpoints 
of AB and AC respectively 
sEB = 12cm. 3 
: MC 26cm. PU 
Find with proof : The length of each of EM and MF 

[a] In the opposite figure : f 
DCN AB={M} А "d 
əm (Z A) 2 m (Z B) = 90° A 
Prove that : DC > AB k 


[b] ABC is a triangle in which : m (Z A) = (6 Х)° 
m(Z В) = (4 X-9)° sm (LZ C) =3 (X-2)° 
Arrange the lengths of the sides of the triangle. 


[e] In the opposite figure : D A 
AD BC , BD bisects £ ABC pr 
Prove that : A BAD is an isosceles triangle. 


4 | Giza Governorate 


Answer the following questions : 


[e] 
w 


Choose the correct answer : 


(4) If the measures of two angles of a triangle are 40° ; 100° , then the triangle 


is triangle. 

(a) an isosceles (b)anequilateral (с) a scalene (d) a right-angled 
[2] The angle whose measure is more than 90° and less than 180° {8 angle. 

(a) an acute (b) an obtuse (c) a straight (d) a reflex 


101 


Geometry - 


[E] F the lengths of two sides in an isosceles triangle are 7 cm. and 3 cm. » then the length 


of the third side is СШ. 
(23 (b) 10 (c)7 (d)4 
(4]In A ABC »if m (4 B) = 120° » then the longest side in it is --------------- 
(a) BC (b) AC (c) AB (d) its median. 
(8)1f A ABC is right-angled at B » AB = 3 cm. » BC = 4 cm. » then the length of 
the median from В is -+= cm. 
(a) 5 (54 (c) 2.5 (d)6 
(8]In A ABC »if m (Z A) = 30° » m(Z B) = 90° and AC = 10 cm. » then BC = +--+ 
(а) 20 cm. (b) 15 cm. (c) 10 cm. (d) 5 cm. 
Ba Complete each of the following : 
(1]The angle of measure 70° complements ап angle of measure ---- 
(8]In A ABC »if AB = 3 cm. » BC 25 em. » then AC E]... — 1 Ó 
(81f AB = CD and AB = 6 cm. » then AB + CD = cm. 
[Z] The bisector of the vertex angle of an isosceles triangle --------------- апа еее 
[5)Тһе point of intersection of ће medians of the triangle divides each median in the ratio 
e from the vertex. 
[a] In the opposite figure : D 4 д 
AD // BC »m (4 ВАС) = 80° эй 
апа т (/ РАС) = 40° P^" 
Prove that : BC > AC d > 
[b] In the opposite figure : ett A 
A ABC is right-angled at В » m (Z C) = 30° о "d 
„ D is the midpoint of AC 
„ E is the midpoint of BC » AC = 12 cm. = PA 
Find : The length of each of BD » BM and AB 
[a] In the opposite figure : A 
D and E are the midpoints of ‘AB and AC respectively A 
„ВС = 10 cm. , MB = 5 cm. and МС = бст. ioe 
Find : The perimeter of A MDE да “Эм 
c 10cm. B 
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[b] In the opposite figure : 

AB = AC ; BD bisects Z ABC 

and CD bisects Z ACB 

Prove that : A DBC is an isosceles triangle. 


[a] In the opposite figure : 
ABC is a triangle in which : 
AB > AC and DE // BC 
Prove that : т (4 ADE) > m (Z AED) 
[b] In the opposite figure : 
m (ZA) = 30° „AB = AC 
and A DBC is equilateral. 
Find : m (Z ABD) 


Answer the following questions : 


[1| Choose the correct answer : 


(4) The lengths 9 cm. 5 4 cm. and -++--++ may be the side lengths of an isosceles 
triangle. 
(a) 9 cm. (b) 13 cm. (c) 5 cm. (d) 4 cm. 

[EJ In A ABC 5 if m (Z B) = 130° » then the longest side of it is --------------- 
(a) BC (b) AC (c) AB 

[E] In the opposite figure : 


CA=CB ım (ZB) = x? 
»m (Z ACD) = 100° where C EBD 


ə then X = -----.....-.... 
(a) 50° (b) 100° (c) 150° (d) 200° 
[4] The measure of the exterior angle of an equilateral triangle equals з. 
(a) 30° (b) 60° (c) 90° (d) 120° 
(5JIn A ABC ; if AB = 6 cm. and AC =7 cm. 5 then BC E-.............. 
(а) ]6 » 13] €) [6 +7] ()]1 »13[ « [1 »7[ 
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(8]In the opposite figure : A 
AD = DC ,m (Z C) = 30° < y 
>m (Z ABC) = 90° »AB = 5 cm. a MU 
» then the perimeter of A ABD = ~- - cm. é 


(a) 5 (b) 15 (c) 20 (d) 25 


Complete the following : 
[1] ABC is a triangle in which AB = AC and m (Z A) = 60° , if its perimeter = 18 cm. 


[2] The number of the axes of symmetry of the equilateral triangle equals 


[3] The longest side of the right-angled triangle is the < 
{4 If the angles of a triangle are congruent » then the triangle is <-0... 


[51 A ABC » if AB > BC » then m (4 A) m(Z C) 
[a] In the opposite figure : E: A 

ABC is a triangle in which AB = 14 cm. s$ * 
„АС = 18 cm. » BC = 20 ст. d { N 
„ E is the midpoint of AC é DB 
> F is the midpoint of AB and AD L BC = 
Find : The perimeter of A DEF 

[b] In the opposite figure : А 30 i 
ABC is a triangle in which AC = BC 
„ AD // BC »m(Z DAC) =30° do 
Find with proof : The measures of the angles of A ABC B € 


[a] In the opposite figure : 
АВ = BC =AC=DC 
Prove that : 
m (Z BAD) = 90° 

[b] In the opposite figure : 

m (Z ABC) = 90° » E is the midpoint of AC 
‚т (Z ACB) = 30° 
sg AB = DE=Scm. 
Prove that : m (Z ADC) = 90° 
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[a] In A ABC »m (Z A) 240? » m (Z B) = 75° »m(Z C) = 65° 
» arrange the lengths of the sides of this triangle descendingly. 


[b] In the opposite figure : PN ر‎ 
9 


ABCD is a square , E C BC 

where m (4. FDC) = X? and т (4 FEC) -2 X? 

‚БЕ 1 AE ; AF 23cm. 
Calculate : The area of the square ABCD 


n Alexandria Governorate 


Answer the following questions : 


[=] 
> 


E Complete : 
[1]1f A ABC is a right-angled triangle at B › m (4 A) = 30° ; AC = 10 cm. 
s then CB = ............... cm. 
(2]In A ABC »m (Z A) = m (Z B) = m (Z C) » then the measure of the exterior angle 
equals 2 
[3]InAABC ,АВ - AC » m(Z B) = X - 30? sm (ZL С)=2Х+5° then X2 eee x 
[a] In a triangle ; if two angles are unequal in measure ; then the greater angle in measure 
is opposite to --------------- 
[5]In any triangle » the sum of the lengths of any two sides --------------- the length of 
the third side. 


Choose the correct answer : 


(4) If AD is a median of A ABC and M is the point of concurrence of the medians » then 
AM =. Ар 
@ 2 ©) 4 ©з @2 

[2] The measure of one of the base angles of an isosceles triangle is 65? , then the measure 
of its vertex angle equals --------------° 
(a) 65 (b) 50 (c) 130 (d) 55 

[3] In the triangle ABC »if m (Z A) = 50° »m (Z B) = 60° ; then the longest side 
Aere 


(a) AB (b) BC (c) AC (d) 110 cm. 
[4] The numbers which can not be side lengths of a triangle are --------------- 
(а) 3 53 53 (b) 35354 (6) 35355 (d) 35356 
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[8] The number of the axes of symmetry of the scalene triangle is 
(21 (52 (c) 3 

(©) f A XYZ is right-angled at Y » then XZ -++ YZ 
(а) « (b)s (с)> 


[а] In the opposite figure : 
Arrange the angles of A ABC descendingly 


due to their measures. 


[b] In the opposite figure : 
т (4 D) 2 40? ; DA- DC 
and A ABC is an equilateral triangle. 
Find : m (Z DCB) 


A 
w^ 
үө Hi 
8 
бсш. В 


[a] In the opposite figure : 
ABC is a triangle 
> F and E are the midpoints of ‘AB and AC respectively 
If BE = 12 cm. СМ = 6cm. 
;BCz10 cm. 
» then find : The perimeter of A MEF 

[b] In the opposite figure : 

AD // BC , m (4 CAB) = 70° 
‚т(/ DAC) = 50° 
Prove that : BC > AC 


[а] In the opposite figure : 
m (Z ABC) 2 m (Z BDE) = 90° 
əm (Z E) = 30° 
>D is the midpoint of AC 
Prove that : AC = BE 
[b] In the opposite figure : 
ABC is a triangle in which : 
AB =AC > XY // CB 
Prove that : A AXY is an isosceles triangle. 


EE 
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Answer the following questions : 


[1] Choose the correct answer : 
[1] An isosceles triangle has two sides of lengths 6 cm. and 12 cm. ; then the length of 


the third side equals -- ~ cm. 
(а) 6 (b)9 (c) 12 (d) 18 
[2]In A XYZ » if m (4 Y) = 115? , then the longest side is --.----.--.---- 
(a) XY (b) YZ 
(e) ZX (d) the median of the triangle. 
[3] The lengths 5 cm. »4 cm. апа --------.--.... cm. are lengths of sides of a triangle. 
(a)8 (b)9 (c) 12 (d) 10 
(4) The triangle having two angles of measures 74° and 53° is --------------- triangle. 
(a) an isosceles (b) an equilateral (с) a scalene (d) a right-angled 
[5] The intersection point of the medians of a triangle divides each median by the ratio 
lice from the base. 
(а) 1 (2 (c)3 (94 
[6] If two sides of a triangle have unequal lengths ; then the smaller side is opposite to the 
angle of the --------------- measure from that is opposite to the other side. 
(a) greater (b) smaller (c) equal (d) otherwise 


Complete each of the following : 


(4) The length of the median of the right-angled triangle drawn from the vertex of the right 
angle equals ---------.----- the length of the hypotenuse. 


(2) The number of the axes of symmetry of an isosceles triangle is ------------.. 
[3] The measure of the exterior angle of the equilateral triangle equals --------------- 
(4) The two angles of the base of an isosceles triangle are -.............. 


(5) The sum of the measures of the accumulative angles at a point equals ·------------.- s 


[a] In the opposite figure : x 
IF E is the midpoint of AC and D is the midpoint of BC 


ELT, 
„ED = 5 cm. Мр = 3 cm. and BE = 15 ст. TES 


» find : The perimeter of A AMB e D B 


[b] ABC is a triangle in which : m (4 B) = 40° »m(Z C) = 80° 
Arrange its side lengths ascendingly. 
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[а] In the opposite figure : 
AD // BC 
‚ш (Z EAD) = 75° 
and m (4 DAC) = 35° 
Prove that : AC > AB 


[b] In the opposite figure : Я 
DE // AC o 
‚т (4 EDA) = 34° 
and m (4 DBC) = 68° 
Prove that : A ABC is an isosceles triangle. 


> 
a 


[а] In the opposite figure : 
If XY > XL 
»YZ>ZL 
» prove that : m (4 XLZ) > m (4 XYZ) 


< 
t 


[b] In the opposite figure : 
m (Z B) = 90° »m (Z ACB) = 30° 
> E is the midpoint of AC and AB = DE=6cm. 
Find : (7) The length of AC 
(2) m (Z ADC) де п 


Wn El-Kalyoubia Governorate W DY) Matsupenison | 


Answer the following questions : 


6cm. 


[1] Choose the correct answer : 
(1]In any isosceles triangle » the type of the base angles is --------------- 


(a) acute. (b) right. (c) obtuse. (d) reflex. 
[2] The medians of the triangle intersect at -+--+ 
(a) 4 points. (b) 3 points. (c) 2 points. (d) a point. 


[3] ABC is a triangle in which m (4 A) = 100° , then the greatest side in length in the triangle 


(a) AB (b) AC (c) BC (d) BD 
[4] The numbers which can be lengths of sides of a triangle are - E 
(305355 (b) 35355 (c)3 5356 (d) 35357 
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[5] The triangle which has three axes of symmetry is --------------- 
(a) scalene. (b) isosceles. (c) right-angled. (d) equilateral. 
(8] If A ABC is an equilateral triangle » then m (Z B) = ------------.-- 
(a) 30° (b) 60° (c) 70° (d) 90° 
Complete : 
[1] In A ABC ; if the point D is the midpoint of AB and the point E is the midpoint of AC 


s then DE = -.............. BC 


[2] The base angles in the isosceles triangle are -.............. in measure. 
[3] In the triangle » the smallest angle in measure is opposite to «++--++ side in length. 
[4] In the triangle ABC 5 if AB = AC »m (ZA) =70° 980 m (4 C) = eet 


[5] The point of concurrence of the medians of the triangle divides each median in the ratio 
р g 
Of -------....... from the base. 


В [a] In the opposite figure : 


D 

AD // BC »m(Z BAC) =70° j^ d 

‚т (Z DAC) = 30° i 
Prove that : AC > BC 

[b] In the opposite figure : 3 


AB =4cm. , BC = 6cm. 
»AC=7cm. aA 


mu 


Arrange the measures of the angles of the 
triangle ABC descendingly. 


[e] 


6cm. 


w 


E [a] In the opposite figure : D В 


т (2 А) = 50° ,AB=AC 
and A DBC is an equilateral triangle. X 


Find : m (Z ABD) e "n 
[b] In the opposite figure : E A 
А ABC is right-angled at B » m (/ C) = 30° qum a 


Ба D, 
„ D is the midpoint of AC 
› E is the midpoint of BC » AC = 12 cm. A Cos 


Find : The length of each of BD » BM and AB 


Geometry 
[a] In the opposite figure : 
ABC is a triangle in which : 
AB = AC » AE bisects / BAC 
„ AE ПВС = [E] DEAE le 
Prove that : 3] BE = 1 BC с Е B 
[EBD - CD 


[b] In the opposite figure : 
ABC is a triangle in which : 
m(Z B)2 m(Z С) 
> AB = (2 X- 1) ст. 
» AC = (X4 3) ст. » BC = (9 — X) cm. 
Find : The perimeter of the triangle ABC 


Hehia Educational Zon 
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Answer the following questions : 


Complete the following : 
[1] The base angles of the isosceles triangle are --- 
(2) In A ABC 5 if AB L BC and AB = BC » then m (4 A) = 9 


[8] In A ABC : if AB > AC » then m (Z C) 
(4) The triangle whose side lengths are (2 X — 1) cm. » (X + 3) cm. » 7 cm. becomes 


an equilateral triangle when X = +--+ cm. 
[5) In the opposite figure : n 
Абии BZ 
x 
E x B 
Choose the correct answer from those given : 
[1] The sum of lengths of any two sides in a triangle is --------------- the length of the third side. 
(a) smaller than (b) greater than 
(c) equal to (d) twice 
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[2] The measure of the exterior angle of the equilateral triangle equals --.-----.-.---. 

(a) 30° (b) 60° (c) 90° (d) 120° 

The length of the hypotenuse of the right-angled triangle equals ---........... the length of 

the median drawn from the vertex of the right angle. 

(a) third (b) quarter (c) half (d) twice 

[а] The lengths of two sides in a triangle are 4 cm. and 9 cm. and it has one axis of. 
symmetry ; then the length of the third side is --------.--..- 


(a) 4 cm. (b) 5 cm. (c) 9 cm. (d) 13 cm. 
[B] The quadrilateral ABCD in which BD is an axis of symmetry of AC may be 
Beeren: 
(a) rhombus. (b) rectangle. (c) parallelogram. (d) trapezium. 
[6] In the opposite figure : 


per 
(a) 100° (b) 280° ТАШЫ” 


[а] In the opposite figure : A 


Find : m (4 EDC) 
[b] In the opposite figure : 
AB 2 AC ; BC = 10cm. 
‚т (4 BAD) = 30° 
and AD L BC 
Find : (1) The length of each of BD and AD é 


[2] The area of A ABC 


[a] In the opposite figure : 


© 
10cm. — ——- 
A 

ABC is a triangle 5 X is the midpoint of AB 

> Y is the midpoint of BC , XY = 5 cm. = 

» XC N AY = [M] where CM = 8 cm. f 

YM =3 cm. LA 


[e] 


x 
(c) 140° (d) 80* 
AB = BC » m (Z ABD) = 140° 
——— кытый E 
and AC // DE 14 
B D 
A 
D B 
f| 
Y B 


Find : The perimeter of A MXY 
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[b] In the opposite figure : X 
XY = XZ m (2 XYL) = 120° LE ZY 
Prove that : 328 
A XYZ is an equilateral triangle. 7 Y L 


[а] In the opposite figure : 
XYZ is a right-angled triangle 
at Y and M € YZ 
Prove that : XZ > XM 

[b] In the opposite figure : 

ABCD is a quadrilateral in which : 
m (Z B) = 90° ; E is the midpoint of AD 
> F is the midpoint of CD 
‚т (Z ACB) = 30° and EF = 4 ст. 
Find by proof : The length of AB 


Т] El-Gharbia Governorate 


Answer the following questions : 


1] Choose the correct answer : 


(1) In A ABC »if m (Z C) = 65° »m(Z A) = 75? ,then -reee 
(a) AB > BC (b) AB « AC (c) BC> AB (d) AB 2 AC 
[2] The sum of measures of two angles in ће equilateral triangle equals ----.--------- 
(a) 180° (b) 60° (c) 360° (d) 120° 
(3) The numbers 5 94 9 +--+ can be lengths of sides of a triangle. 
(a) 8 (b) 9 (c) 10 (d) 12 
Га) If M is the point of intersection of the medians of A ABC and D is the midpoint of BC 
> then AD SS ees 
(a) 2AM (b) 3 MD (c) 2 мр (d) AM 
[8] If A ABC is right-angled at B » then -+--+ 
(a) AC < AB (b) AC » BC (c) AB2 AC (d) BC » AC 
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[6] In the opposite figure : A 

Nei estore Д 

(а) 30° 

(b) 40° 

(с) 60° 

(d) 70° r 


a 


Complete the following : 


[1]In A XYZ ;if XY- XZ » XL 1 YZ » then XL bisects each of үзенен ande 
The number of axes of symmetry of the isosceles triangle is -------------- 
[3] IF ABC is a right-angled triangle at B › AB = BC , then m (Z O) = -..ss.ss.....9 


[4] The longest side of the right-angled triangle is --- 
[5] In the opposite figure : 

ABCD is a parallelogram 

9 then X - i 


BH [a] In the opposite figure : 
ABC is a right-angled triangle at B 
>m (Z ACB) = 30° „AB =5 cm. 
and E is the midpoint of AC 
If DE = 5 cm. » prove that : m (Z ADC) = 90° 
[b] In the opposite figure : 
m (4 B) = 90° , m (Z ACB) = 30° 
E is the midpoint of AD 
> Pis the midpoint of CD 
Prove that : AB = EP 


[a] In the opposite figure : n x 


M is the intersection point of the medians WA 


ofAABC , ХҮ=5 ст. Y 
»CX=12cm. MY 23cm. ir 
Find with proof : The perimeter of A MAC c 
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[b] In the opposite figure : x 
XY > XL and YZ > ZL 
Prove that : L ¥ 
m (Z XLZ) > m (Z XYZ) 
Z 
[a] In the opposite figure : 
ABC is a triangle in which AB = AC 
» AE bisects / BAC 
Prove that : Lp 
DBE = } ВС [8]BD - CD C E B 
[b] In the opposite figure : " 
AB=AC »m(ZB)=2X+13° 
»m(ZC)=3X-17° 
Find: 
The measures of the angles of AABC ax 
B E: 


11 Suse Governorate 


Answer the following questions : 


Choose the correct answer : 


[In A ABC » if AB = 3cm. BC 25cm. » then AC Єз 
(а) B-s €) [3 ›5] (о 12 81 @ [2 ›8] 
(2) If the lengths of two sides of an isosceles triangle are 5 cm. and 10 cm. » then the length 
of the third side is --------------- cm. 
(a) 10 (b) 5 (c) 15 (44 
[з] А ABC » if m (Z A) = 100° » then the longest side of it is --------------- 
(a) AB (b) AC (c) BC (d) its median. 
[A] In A ABC » if 2m (Z A) = m (Z B) + m (Z C) »thenm(Z А) = d P 
(a) 45 (b) 90 (c) 60 (d) 120 
If A € the axis of symmetry of BC > then AB <... АС 
(a)= (b) = (c) // (d). 
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[8)The point of intersection of the medians of the triangle divides each of them in the 
ratio -- 


(32:1 (b)3:1 (c)3:2 (d)1:2 


B Complete : 
[1]The base angles of an isosceles triangle are -- 
(2) If A ABC has one axis of symmetry and m (Z A) = 120° , then m (4 В) = --............. r 
@]In A ABC 5 if AB > AC 5 then m (Z C) >... 


[4]The bisector of the vertex angle of an isosceles triangle 


[5]In a triangle » if two angles are unequal in measure ; then the greater angle in measure 
is opposite to ----.-.-....... 


[a] In the opposite figure : D 
m (4 B) = 90° , m (4 ADC) = 90° 
»m(Z ACB) = 30° 


» DE is a median in A ADC 
Prove that : AB = DE c B 


[b]In A ABC > if AB 27 cm. ¿BC = 5 cm. AC =6 cm. »arrange the measures of the 
angles of the triangle ABC ascendingly. 


[a] In the opposite figure : 
AB» BC;AD»CD 
Prove that : 
m(Z C)» m(Z A) 

[b] In the opposite figure : 

АВП CD = {M} 
»m(Z C) =m (Z D) = 90° 
Prove that : AB > DC 


[a] In the opposite figure : 
If D ; E are the midpoints of AC » AB 
› МВ = бст. , MC = 8cm. BC = 12cm. 
Find : The perimeter of A MDE 


Geometry 
[b] In the opposite figure : 

AB = BC 2 AC »DA- DC 

>m(Z D) = 40° 

Find : m (4 BAD) 


М 
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Answer the following questions : 
Choose the correct answer : 

7) In A ABC » if AC = 4 cm. » BC 23cm. » then m (4 B) -~+ m (4 A) 
(a) > (b) < (c) = (d)< 

(2) The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals <... the length of the hypotenuse. 
(a) half (b) twice (c) third (d) quarter 

3) In A ABC 5 if m (Z A) = 100° and AB = АС › then m (Z АВС) = -------------- 
(a) 80° (b) 60° (c) 40° (d) 30° 

(Æ) The point of intersection of the medians of the triangle divides each of them in the 
ratio «e from the base. 
(a) 1:3 (6) 3:1 (с) 1:2 (d) 2:1 

[8] If AABD is obtuse-angled at B and Cis the midpoint of BD then the longest side is +++ 
(a) AB (b) AC (c) AD (d) BD 

[E] The triangle whose side lengths are 2 cm. » (X + 3) cm. and 5 cm. » becomes an 
isosceles triangle when X = -== cm. 
(a) 1 (b) 2 ©3 @ 4 

Complete : 

[1] The median of an isosceles triangle from the vertex angle bisects э and is 

perpendicular to === 


[E] The measure of the exterior angle at any vertex of the equilateral triangle is === 
[3] The base angles of the isosceles triangle are --------------- 
[4] ABC is a triangle in which AB = 4 cm. » BC = 6 cm. » then ACE] Е — [ 
[5] The longest side in the right-angled triangle is -=== 


116 


Final Examinations 


[a] In A ABC »if m (Z A) = (620? »m (Z B) = (4 Х—9)° and m (/ C) 23 (x 2) 
» arrange the side lengths of A ABC ascendingly. 


[b] In the opposite figure : 
m (Z ABC) = 90° ,m (7 C) = 30° 
» AD = DC and AC = 10 cm. 
Find : The perimeter of A ABD 


Nw 


Е 
К 
"D 


ü [а] In the opposite figure : 
If ACM BD = {м} 
» AD // BC and MB = MC 
» prove that : 
A МАР is isosceles. 

[b] In the opposite figure : 

m (Z ВАС) =70° т (4 B) = 55° 
and m (Z ACD) = 90° 
Prove that : Ар > AB 


Loi B 
D A 
x 
€ B 

A 

А 
` uu 
© oN 
с B 


[а] In the opposite figure : 
m(Z D) 2 40? ,DA- DC 
and A ABC is equilateral 
Find : m (4 DCB) 

[b] In the opposite figure : 
AB « AD and BC « CD 
Prove that : 

m (Z ABC) > m (4 ADC) 
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Answer the following questions : 


EJ Complete each of the following : 


[1 If the measure of one of the base angles of an isosceles triangle equals 50? , then the 


measure of the vertex angle equals ------- 


12 | The supplementary of the obtuse angle is 
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[8) The longest side in the right-angled triangle is +--+- 
[4] The perpendicular straight line on a line segment from its midpoint is called --------------- 


[8]If 4 cm. » 7 cm. are the lengths of two sides in a triangle 
s then eee < the length of the third side < -+--+ 


Choose the correct answer : 
(4) The point of intersection of the medians of the triangle divides each of them in the 


ratio of 7 from the base. 
(а) 1:2 (b) 2:1 (c) 1:1 (9) 1:3 
(2) InAABC > if m (Z B) = 70? »m (4 С) = 50° , then AB с AC 
(а) > (b) < (c) = (@ > 
[3] The number of ће quadrilaterals in the figure [| |] deeem 
(а) 3 (b) 4 (c) 5 (d) 6 
[а] In the right-angled triangle » the length of the median from the vertex of the right angle 
equals <... the length of the hypotenuse. 
[E (b) double (od (à 1 
[5] The sum of the measures of the accumulative angles at a point equals --------------- = 
(a) 90 (b) 180 (c) 360 (d) 308 


[8] The number of lines of symmetry of A ABC in which AB = AC » m (4 B) = 60° 
dg азб 
(a)3 (b) 2 (с)1 (d) zero 


[2] In the opposite figure : B 
HD = бст. HC = 12 ст. 
> His ће midpoint of AB 
— H D 
and D is the midpoint of BC SQ 
a айы" 


Calculate : The perimeter of the triangle АОС A c 
A 
Д 

[b] In the opposite figure : 

AB=AC ,m (Z A) = 50° 

A CDB is equilateral. é B 

Find with proof : m (4 ABD) хк 
р 
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[a] In the opposite figure : 
AB = AC ;BD«CD 
Prove that : 
m (Z ABD) » m (Z ACD) 
[b] In the opposite figure : 
А ABC is right-angled at B 
> AH > BD are two medians 
əm (Z С) = 30° , AC = 24 cm. 
Find : The length of each of AB , BD , BM 


[a] In the opposite figure : 


A 
BD bisects Z ABC 
» HD / BC D ч 
Prove that : 


е B 
^ HBD is an isosceles triangle. 

[b] In the opposite figure : s 
а=. жые D 30 A 
AD // BC » m (Z BAC) = 70° ZI 
bon P abi 
Prove that : AC > BC a т 
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Answer the following questions : 


[1] Choose the correct answer from those given : 
(1]In A ABC ; if (AB = (ВС)? - (AC)? › т (/ C) = 42° 5 then m (Z В) =. 


(a) 40° (b) 90° (c) 48° (d) 110° 
[2] The scalene triangle has --------------- axes of symmetry. 

(a)3 (b) 2 (c)1 (d)0 
[3J IFA lies on the axis of symmetry of BC , then AB .............. AC 

(а) < (6) > (© = (4) < 
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Geometry 


а "AD is a median of A ABC › Mis the point of concurrence of the medians 


„еп MD = =" AD 
(a) i (b) 2 (c) i (4) 1 

(S)If 10 cm. »5 cm. and X cm. are side lengths of an isosceles triangle 
s then X = ve cm 
(95 (b) 10 (c) 15 4 

(8) The measure of the exterior angle of the equilateral triangle equals эз 
(a) 60° (b) 90* (c) 50° (d) 120° 


Ba Complete the following : 

[1] The total area of a cuboid = 120 cm? and its lateral area = 96 cm? › then the area of its 
base equals 7 cm: 
[2| The base angles of the isosceles triangle are --------------- 

[3] ABC is a right-angled triangle at B »m (4 C) = 30° ›АВ =5 ст. 


s then AC = ==... ёб. 
[а] A ABC »if m (2 C) = 30° » m (4 А) = 70° » then the smallest side in 
length is зеет 


[5]In any triangle » if the lengths of two sides are not equal › then the greater side in 


length is opposite to ------------- 


[а] In the opposite figure : 
M is the concurrence point of the medians of A ABC 
„АМ LCD »AD =5 cm. MC - 6 cm. 
Find with proof : The length of ME 


[b] In the opposite figure : 
ABCD is a parallelogram 
„ m (/ C) =60° , DE.L BC 
„АР = 12cm. CE = 4cm. C 4cm. E 
Find with proof : The perimeter of the parallelogram ABCD 


[2] In the opposite figure : A 
ABC is an equilateral triangle 
»DEBC .BC-CD 
Prove that : AB.LAD 
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[b] In the opposite figure : 
ABC is a right-angled triangle at B S 
»m (Z ACB) = 60° » E is the midpoint of AC 
„ DE = BC 
Prove that : m (Z ADC) = 90° B A 


В [a] In the opposite figure : A 
CEBD ,АС>АВ 
Prove that : т (Z B)» m (Z D) 


[b] In the opposite figure : 
ABC is an obtuse-angled triangle at B 
; DE // BC 
Prove that : AE» AD D 
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Answer the following questions : 


[1] Complete the following : 

[1) In the right-angled triangle » the ------------- is the longest side. 

[2] In A ABC sif D is the midpoint of BC and AD = 4 BC > then m (4 A) = e с 
[3] 


]In A ABC ; if m (4 B) = 65° and m (2 C) = 50° , then the shortest side in A ABC 


In A ABC ; if the point X is ће midpoint of BC ə then AX is called -............. 


The measure of the exterior angle of the equilateral triangle is ----.-------.-- 9 


(e) [>] 


Choose the correct answer : 
[In A ABC sif m (Z B)» m (Z C) > then --- 


(a) AB < AC (b) AB 2 AC (c) AB» AC (d) AB = AC 

[2] The point of concurrence of the medians of the triangle divides each median in the 
ratio of --.---..------- from the base. 
(31:2 (1:3 (c)2:1 (d) 3:1 
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[3] The lengths of two sides in a triangle are 4 cm. » 9 cm. and it has one axis of symmetry 


> then the length of the third side is -~+ cm. 

(a)4 (b) 5 (c) 9 (d) 13 
[4] The number of axes of symmetry of the equilateral triangle equals 

(a) 0 (b) 1 (c)2 (d)3 


(SJ If A ABC is right-angled at B » AB = 6 cm. » BC = 8 cm. » then the length of the 
median drawn from В is -------------- cm. 
(a) 10 (b) 8 (c) 6 (d) 5 

[6] The lengths which can be lengths of sides of a triangle are ·-------------- 
(3905355 (b)3 5355 (c)3 5356 (d)3 5357 


[2] In the opposite figure : 


AB -AC-AD-CD p Л 
»m (Z BAC) = 40° 
Find : m (4 BCD) 


[b] In the opposite figure : 
m (Z B) = 90? ,m (Z АСВ) = 30° 
> Eis the midpoint of AD 
„ Fis the midpoint of CD 
Prove that : AB = EF 


EJ [a] In the opposite figure : 


ABCD is a quadrilateral in which : 
AB = 6cm. »BC=4cm. 
, CD =7cm. »DA=8cm. 
Prove that : m (Z BCD) > m (4 BAD) 
[b] In the opposite figure : 
ABC is a triangle in which : 
AB = AC › BD bisects Z ABC 
» CD bisects £ ACB 
Prove that : ^ DBC is an isosceles triangle. 


NEZ 


[a] In the opposite figure : 

AD // BC >m (4 BAC) = 78* 
»m (Z CAD) = 32° 
Prove that : АС > AB 
[b] In the opposite figure : 

ABC is a triangle ; X is the midpoint of AB 
» Y is the midpoint of BC 
»XCN AY - IM] XY =5 cm. 
СМ = 8 ст. YM = 3 ст. 
Find : The perimeter of A МАС 
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